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PREFACE. 


My  aim  in  the  compfsition  of  the  following  pages  has  been  to  place 
before  the  profession,  in  a  concise  and  readable  form,  a  general  view 
of  the  present  state  of  knowledge  with  regard  to  the  nature  and  treat- 
ment of  the  more  important  diseases  of  the  eye.  I  have  not  thought 
it  necessary  to  dwell  minutely  upon  maladies  of  rare  occurrence,  or 
upon  details  which  are  interesting  only  to  specialists ;  neither  have  I 
attempted  to  achieve  that  kind  of  completeness  which  is  produced  by 
undigested  compilation.  The  book  embodies  the  substance  of  my 
lectures  at  St.  George's  Hospital,  and  contains  but  slight  reference  to 
modes  of  practice  of  which  I  am  unable  to  speak  from  experience. 

With  perhaps  three  or  four  exceptions,  the  illustrations  are  original. 
The  woodcuts  scattered  among  the  text,  when  they  are  not  figures  of 
instruments,  are  mostly  diagrams,  such  as  would  be  sketched  upon  the 
b'ackboard  in  lecturing,  for  the  purpose  of  shortening  verbal  descri])- 
tions.  The  lithographed  plates'  are  from  drawings  by  my  son,  Mr.  W. 
J.  B.  Carter;  and  the  eyes  represented  in  Plates  III  and  IV' are  all  of 
them  faithful  portraits  from  life.  \o  representations  of  the  fundus  of 
the  eye  have  been  introduced  ;  because  the  cost  of  cbromo-lithographs 
of  sufficient  accuracy  and  delicacy  would  have  been  greatly  in  excess 
of  any  advantages  which  could  be  derived  from  them. 

WiHFOLi  Street,  W.,  July,  1876. 


■  [Fig».  1-4,  70,  and  73-82,  of  thU  edition.] 
'  [Figs.  8,  70,  and  T3-82,  of  this  edition.] 


EDITOR'S  PREFACE. 


In  preparing  the  American  edition  of  Mr.  Carter's  work  for  the 
press,  such  typographical  errors  as  have  been  notice<1,  together  with  a 
few  others  which  appeared  to  Iw  the  result  of  oversight  in  proofread- 
ing, have  been  corrected  without  especially  designating  them.  A  few 
short  passages,  also,  disconnected  from  the  immediate  subject-matter 
or  devoid  of  interest  to  American  readers,  have  been  omitted.  In 
reproducing  the  woodcuts  of  tlie  English  edition,  a  few  inaccuracies  in 
drawing  have  been  corrected,  two  substitutions  have  been  made,  and 
eightccu  additional  cuts  have  been  introcbiced.  Tlio  lithographed 
plates,  also,  have  been  reprodu<-ed  as  woodcuts.  All  notes  and  ad- 
ditions to  the  text  by  the  editor  are  included  within  brackets  [ — ].  A 
sheet  of  test-letters,  substantially  as  approve<I  by  the  author  (jiage  59), 
is  given  at  the  end  of  the  volume. 

St.  Lova,  June,  1676. 
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A  PRACTICAL  TREATISE 


DISEASES  OF  THE  EYE. 


CHAPTER  I. 

ANATOMY    AND    PUTBIOLOGV. 


A  TREATISE  which  professes  to  embrace  the  moat  important  of 
the  various  matters  that  fall  ander  the  notice  of  an  ophtnahiiic  sur- 

feon  seeniB  to  require,  almost  as  a  matter  of  course,  some  intro- 
iietory  account  of  the  aoatoray  and  physiology  of  the  eyes  and 
of  their  app>endages,  and  some  notice  of  considerations  which  are 
common  to  nearly'  every  ease  of  ocular  disease  or  of  visual  dis- 
turbance. It  would  be  foreign  to  my  purpose  to  describe  all  the 
details  of  structure  which  may  be  found  fully  set  forth  in  anatomi- 
cal text-hooks;  and  I  have  to  speak  of  anatomy  and  physiology 
chiefly  in  a  surgical  aenae,  or  as  they  bear  upon  queetinns  which 
constantly  arise  in  practice.  Some  topics  of  this  kind  will  he  most 
appropriately  discussed  when  I  come  to  write  of  particular  dis- 
eases;  but  there  are  others  which  may  be  regarded  as  prefatory, 
and  to  which,  when  they  have  once  been  dealt  with,  it  will  not  be 
necessary  to  return, 

The  eye  ia  an  approximately  spherical  organ,  placed  in  such  a 
position  as  to  look  out  of  the  open  base  of  the  orbital  cavity,  rest- 
ing upon  a  cushion  of  fat,  moved  in  every  direction  about  a  centre 
by  its  muscles,  communicating  with  the  brain  through  the  medium 
of  the  optic  nerve,  and  with  the  membranes  of  tlie  brain  by  di- 
rect vascular  continuity,  and  protected  against  external  hanii  not 
only  by  the  prominent  orbital  margin,  but  also  by  the  eyelids  and 
J>j  the  cilia  which  fringe  them.  Ita  exposed  aurface  ia  covered  by 
a  delicate  mucous  membrane,  the  conjunctiva,  which  is  reflected 
to  line  the  eyelids,  and  is  continuous  with  that  of  the  nasal  cavi- 
ties through  the  lacrynial  canals,  and  with  the  common  integu- 
ment at  the  margin  of  the  palpebral  fissure.  The  conjunctiva  ia 
moistened,  not  only  by  the  secretion  of  its  own  glands,  but  also  by 
that  of  the  lacrymal  gland,  which  is  lodged  in  the  upper  and  outer 
angle  of  the  orbit,  ana  eeuds  numerous  ducts  to  open  upon  the  in- 
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Icmiil  surface  of  tlic  outer  piirt  of  llie  up]>or  lid.  [Tbc  ductB  u( 
tlie  liKTjnml  gliind  oncii  into  tlii>  i-oiijuiK-tival  »in-,  »  very  little 
dittlani-e  in  fiijiit  of  the  foniix.  Mfrkel,  (irarfe  itnd  .SVmiVA  ; 
lianiifiiirk  riir  tffmtnmtfn  Aiig^nhnUiundr,  I,  1.  [>age  H!i.]  The 
conjoined  aecrelinns,  after  paBsiiisj  over  the  conjunctivM,  itre  re- 
ceived by  Ihe  two  piinct»  facrymaHa  at  Ihe  inner  canthnn,  and 
are  eonvej-ed  along  tlie  corresj Handing  canaliculi,  through  the  !ao 
rjnial  sac  and  niisiil  duct,  into  the  nose. 

The  globo  of  thf  eye,  or  eyoball  pro])er,  is  componed  of  ii  pro. 
tective  triu'ekipe  or  Mclcrotic  coiit,  tbw  uuterior  tranBpuront  porlion 
of  wliieh  IK  c«lk-d  the  eornoa;'  of  u  vascular  mcndiruiio  or  cho- 
roid, with  whii-li  ail  wntorior  |>crforati.-d  inusi^-iilnr  dianhrngin,  the 
iris,  IB  cnntiiinous  tbrougli  tho  interiinTlialion  of  tlie  ciliary  liodv  ; 
of  II  nervoiii*  mcmbr.'tne  m-  retinu,  for  tho  reception  and  traimniW 
flion  of  visual  inipivasions;  and  of  eerfain  coiiiaincd  tmniorn.  or 
media,  the  aniieons  humor,  the  oryalalline  lena,  and  the  vitreous 
body,  which  not  only,  l>y  their  refractint;  pi-opertiee,  cast  de- 
fined optical  images  upon  the  retina,  but  also  preserve  the  shape 
and  lenision  of  the  entire  orgim.  In  order  to  facilitate  deacrin- 
tion,  it  is  customary  to  apply  to  the  "globe"  other  terms  which 
iu  like  nmnucr  haw  been  uormwcd  from  geography-  The  goi> 
metrical  suniniit  or  centre  of  the  coriicii  i»  culled  the  "anterior 
pole"  of  the  eyeball  ;  and  the  geoniolrical  cenlr*^  of  the  fundus 
18,  in  like  iniinner,  the  "jmsterior  pole."  An  iinaginnry  line  from 
pole  10  pole,  jiaswing  thrnngh  Ihe  centro,  if  the  "axis;"  nnd  nn 
tiiiugiiiaiy  vertical  plane,  |iHitKing  through  the  centre  [K'rpciidic- 
ular  to  the  axis,  is  the  "enurttor,"  and  divides  the  eye  into  an 
anterior  and  posterior  heniisphere.  inagiiiaiy  planes  coincident 
with  the  axis  are  called  "meridians;"  and  of  those  there  may 
of  course  l>e  any  number;  but  the  vertical  meridian,  which 
divideei  the  eye  into  a  nasal  and  a  temporal  hemisphere,  and  the 
horiicontal  meridian,  which  divides  it  into  a  supenor  and  an  in- 
ferior hemisphere,  are  those  chieHy  mentioneil  by  writers,  We 
apeak  in  the  same  sense  of  the  anterior  and  the  posterior  [iol«  of 
tiie  crystalline  tens,  and  also  of  its  oquutor,  or  margin ;  and  wu 
divide  the  surfaces  of  the  lens  and  of  tbc  eornea  into  "']iind- 
ranls;"  saying,  for  example,  of  an  uk*r,  or  a  foreign  body,  that  it 
i«  situated  in  the  up{K-r  and  outer  ipiadrnnt  of  the  cornea,  that  is, 
iiianifei*lly,iii  u  space  boundeil  Inflow  by  the  horizontal, and  on  the 
iuuer  side  by  the  vcrliial,  meridian. 

The  selerntie,  or  sclera  (which  is  indicated  by  the  letter  S,  Pigs. 
I  and  t;).  iorms  the  posterior  foiir-tlfths  [about  nine-tontha]  of 
the  external  tunic,  [t  is  a  dense  librona  membrane,  of  very  tirm 
texture,  ami  of  glistening  whitone«t.  At  the  posterior  part,  where  it 
18  perforated  to  permit  tfie  passage  of  the  optic  nerve-tibres  and  the 
retinal  vessels,  and  where  it  receives  and  is  reinforced  by  the  sheaths 
of  the  optic  ncrvo,  it  is  uBuully  about  a  mitlimotre  in  thickiiess; 
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■  [Unli  llir<  p'lsMrior  Dan-trampftrwnt  portion  of  t1i«  ftmiot  txtema  U  q*,\\vA  tb» 
»elaroti«  or  tclcra.] 
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and  it  emdually  thine  off  anteriorly  until,  near  the  cornea,  it  is 
again  reinforced  by  the  teiidoimof  the  recti  muscles. 


HoHioiiUI  BwiloD  of  lb<  Right  Gje  [lowor  biirf. 

S, iflentlc^  €,  corau;  L,  rrTBlBtltdfl  Ifdi^  t^  Iris;  Ch,  chunild:  R,  tellna;  AC, iDlorlor  chAmh^r ; 
PC.  ntutvrtor  chuinbrr;  Pc,  cfliiiry  pr«<'B«;  Ob.  om  Bcrntla:  ZZ,  zonulf  of  Zirni ;  l>ni.  l>'jj'Cemet*i 
mfiubnne;  RiD^  R^Ldhrrt's  membnor ;  Sc,  Schlt^miD'urftna];  Cfl^foi^ubctlvA  ;  VH,  Titrcnuj*  lri>d]^;  fc, 
foim  ccntiiUli ;  VV,  reim  Tontciu;  I^,  lamlDm  cribnwa;  ON,  opllv  Dcrfo;  IS,  latervifflriil  gjntcflp 
[Csplcd,  witb  B  IlUlB  »rli(loa,  rnim  Ueikcl,) 

The  perforation  for  the  optic  nerve-fibres,  which  is  called  the 
sclerotic  foramen,  is  about  two  millimetres  [1.4  mm.,  Mcrkel, 
op.  ■:it.,  I,  I,  page  15 ;  1.5  mm.,  Schwalbe,  op.  oil.,  I,  I,  page  347] 
in  diameter.  It  ia  situated  nearly  on  [a  little  below]  the  hori- 
zontal meridian  of  the  eyeball,  about  four  millimetres  to  the  iiaaal 
side  of  the  posterior  pole,  and  is  partially  closed,  at  the  level  of 
the  external  surface  of  the  sclera,  by  a  fine  wub  of  white  fibrous 
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tlseue,  the  lamitiA  cribrosa  (Lc,  Fiic.  1),  wlitch  auflere  the  nerve- 
fibres  and  venaels  to  psss  through  the  siove-Hke  openiii>i;s  in  its 
structure.     Ac  its  aaterior  jKirtion  the  sclera  is  liomewhat  cod- 


Enlarr^d  !rr)lLon  of  Clllarjr  Hrglon, 
8,  KictnllE  ;  C,  raran-.  I,  iil«;  Ip.  liuiinu'iiliHU  iKtllinliim ;  So.  S.'M(nini'i  mhiI  ;  PC,  clllufy 

AR<T  •iriiuli>ir>  '•!  M'^rk'L  •mi  Iwimufl    Tl.<*  Ormlnit  of  tliv  cWvj  oiiiulr  >•  fmm  mi  [lln-munn. 
'J  l"iin.|l',  I't  n  li)|i"tiiM-ln>|i!t  ojrj;  ilio  ciiriilar  tHirt«.Mt,  m  unlluiillj  inucU  lEi«Ji!vel<inp''1  ibaii 

tnicttxl  nr  dnnvn  in,  eo  as  to  form  a  circulitt-  uarrowing  or  <1cpre»' 
siiMi  (^uIl-us  sclcrR')  Hroiiiid  llio  uoriicii ;  nnil.  just  in  front  of  this, 
itti  iinlKit»ii<.-ti  in  tnivcijitril,  nwir  its  interjuil  aiirface,  by  a  cinnlftr 
ehaiinil,  kuown  ii8  .S-blunini»  oiuial  (Sc,  Figs.  I  and  2),  wbit-h 
conlairiH  tind  prolvi^ls  an  intriouto  [ilexna  of  veins.  The  sclera  is 
covenxi  iti  front  hy  the  (.■onjnnctivu  of  tht  glohe  ;  and,  as  swn 
through  tliia  mcnibninc,  constitutes  the  white  of  the  ^jo.  In 
young  infuiilsi,  however,  it  presents  a  bluish  asj^ect,  having  thvn 
a  translticency  w'bi<jli  jiennila  the  dark  color  of  tlie  choroid  be- 
ueatli  to  be  in  some  degree  perceptihle  :  and  in  advancing  litV  its 
whit«noB«  is  apt  to  he  nhscured  by  a  yellow  tinge  di-rivcd  Iroin  adi- 
pose deposit  in  the  Guljconjunctival  tiB8ue,or  possibly  in  the  eclura 
tteelf. 
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The  cornea  (C.  Fig».  1  and  2\  the  Biilcrior  lifth  [t«i)t[il  of  the 
extenml  timic,  \»  a  acriHC  mcnthrarie  of  «i-etiiiiig)y  uiwolute  trniis- 
jareiic^',  attrl  is  bo  curved  n«  in  form  n  portion  of  ii  siimIIlt  *y\ic- 
RMt)  <or  rather  eliijLimfl)  than  the  acWn  itself,  into  which  it  '\» 
implantetl  noniewhat  after  the  faithinn  of  a  wnteh-^las^  into  itR 
setting,  the  opaque  scleral  tissne  advancing  further  nnlerioH^ 
thun  pofiteriorV.  ami  also  advancing;  further  aliove  and  heiow 
than  laterally:  no  that  the  cornea,  which  appears  circular  when 
ficcD  fmin  within,  is  ellipticii)  in  its  outer  aspect,  ami  lias  a  ver* 
ttcal  dianic(«r  which  is  usually  about  half  a  millimetre  less  than 
the  hiirizontal.  Its  gi-iicral  thickncsit  is  almut  a  millimetre; 
hut  it  is  usiiulty  two-terKh*  of  n  niilliriiclre  gn-atcr  at  the  mar- 
gin thai)  in  the  I'euire,  f)  lliat  thv  nutorior  iiuil  pfXlcnor  sur- 
iiu'is*  arc  not  parallel.  [Tiirouijhotit  the  whole  central  region  of 
the  cornea  its  two  anrfaccfi  ai-e  parallel ;  it  is  only  near  its  periph- 
ery that  it  ia  somewhat  thicker,  0  mm.  in  ita  centra)  rcf^on,  I.l 
mm.  near  its  periphery.  Merkcl,  op.  '•it..  1,  I,  p«ge  45.]  It  has  a 
laminated  arrangement,  the  lamioie  heing  comjioited  of  delicate 
fibres,  and  being;  so  arranged  as  to  incliwe  numerous  irregular  8|>aces 
orMiviliee.whii'h  contain  nucleated  cells,  and  which  commtuiicate 
fn-ely  with  each  other,  so  as  to  form  what  may  be  described  as  a 
system  of  chaunets  for  the  circulation  of  liauor  sanguinis.  The 
proper  eubstumv  of  the  v-oniea  is  inclosed  within  two  structureless 
nicnibrancs,  u^uallv  ciillcd  after  their  discoverers; — the  anterior, 
or  extcrnul  tKui,  tig  t>,  is  known  uttHcichcrt's  fdcscril)cii  inde- 
ptindeiitiy  by  Mr  Ilowman.  and  very  often  called  Boacmana] 
nieinbranc,  the  posterior,  or  interiiitl  (l>ni.  Fig.  1),  as  the  nicni- 
bmne  of  Descomet;  the  latter,  »*  will  be  seen  hcrcafn-r,  often 
playinga  very  im)iortaiit  purlin  caseft  of  corneal  ulovration.  Kiich 
of  these  niembranea  is  eovcroid  by  an  epithelium,  which,  on  t1i« 
external  one,  is  conlintied  from  the  epithelinni  of  the  conjunctiva. 
The  cornea,  as  a  whole,  therefore,  is  fornieil  of  five  distinct  layers: 
first,  the  externa!  epithi'lium  ;  secondly,  Keichert's  mcnihi-ane; 
thirdly,  the  proju-r  subetiince :  fourthly  the  membrane  of  Desce- 
mot ;  and  fifthly,  the  internal  epithelium.  The  healthy  cornea 
contains  no  bloodvessels,  although  ihoy  often  become  developed 
during  diseibno  :  but  it  is  very  richly  supplied  with  nerves,  which 
ify  not  only  in  the  deeper  layer*  of  the  [interior  ouilliLOium, 
also  in  the  proper  irornwil  xulwiancc,  oiins'lonnwing  Irccly,  and 
Ibrininir  n  network  or  pli'itur*  of  ifrciil  liiirm-^  uud  intricacy. 

The  outer  surface  of  tin-  cimit^a  possi^.-ni-  a  liigb  degree  of  polinh 
and  smoothne>»,  and  returns,  as  a  convex  mirror,  a  cicarlv  dclined, 
diminished,  erect  imatcc  of  any  object  in  front  of  il.  The  trnna- 
parency  of  the  membrane  to  transmitted  light  is  [nearly]  \tcT- 
feet,  so  that  it  allows  every  detail  of  the  lustrous  surface  of  the 
iris  to  be  seen;  but,  when  examim-d  by  focal  or  oblique  ilUimina- 
lion,  it  reveals  something  nf  its  fibrous  and  cellular  strtictnre  by 
reflecting  the  ditVcrciit  elements  of  while  light  irregularly,  so  that 
the  path  of  the  ln-am  is  rundere^l  visible  against  particles,  as  when 
light  passes  through  water  or  uuclcansed  air-     In  the  decline  of 
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life,  mopcovep,  tho  trniiBparency  of  the  r>eri[ihera!  portion  is  often 
deetroyod  hv  a  eirtrle  of  fatty  apgenoration,  tho  woll-known  nrcus 
senilis,  which  usually  commences  ae  two  delicate  curved  lines,  one 
at  the  upiiei-  and  one  at  the  lower  jiart,  which  gradoslly  increase 
in  length  until  thev  iinite,  and  at  the  same  time  increase  in  thick- 
ness alwi.  so  thiit  tilt'  circio  which  they  form  may  ultimnteiy  iittuin 
»  cOTi^idcniblo  breadth,  nlthough  it  iicn-er.  as  fiii-  as  I  am  awuro. 
encroai-lKy*  upon  the  pupillfiry  space.  Neither  does  it  ever  extend 
quite  to  the  corneo-wiornl  junctiun.  hut  is  always  surroimdwl  liy 
ftzoneof  transixiront  ti»(»<io,«o  that  it  may  he  readily  disiiiiiriiiflhed 
from  the  Hiiniilur  niargiTiul  opaeity  which  ia  sometimes  left  hehind 
hv  iiiflammntioM,  and  which  is  always  dii-ectly  continuous  with 
the  conjunctiva.  A  reus  does  not  usually  appear  until  the  age  of  » 
fifty,  or  even  sixty;  hut  I  have  more  than  once  seen  it  when  tho 
adjective  "senilis"  would  have  been  a  wholly  inapi>ropriate  de- 
scnption.  I  remember  especially  a  well-marked  arcus  in  each  eyo 
of  a  gentlemuu  only  twenty-five  years  of  ago,  of  sound  uon^titu- 
tion  and  robust  or  bvch  athletic  frame,  and  with  larjp^  well- 
develo|Kil  eye*  with  dark  blue  iride*.  He  conjinUeii  uie  on  nemiint 
of  ihe  cnni»pii'uun*ne!*s  of  the  eirolei*.  but  I  could  not  discover  that 
hedi^playeil  any  tendency  to  fatty  dej^eneration  in  any  other  organ 
of  his  body. 

The  choroid,  or  vft-^ciilar  Innie  of  the  eye  (Ch,  Fig.  I),  does  not 
extend  ((uitesofar  forward  as  the  sclerotic,  but  lines  the  posterior 
three-fifths  [two-thirds,  MerTiel.  op  at.,  I,  I,  p  24]  of  the  gmbo,  and 
is  merged  anteriorly  in  the  circle  of  ciliary  processes  It  is  in 
imniediiite  contiicl  with  the  inner  surface  of  the  sclorolif.  to 
which  it  is  united  by  a  few  fibres  of  lax  connective  tissue.  Like 
the  sclerotic,  it  is  perforated  for  the  passage  of  tho  onlic  nerve 
and  retinal  vessels,  but  the  perforation  is  very  slightly  Miiialler 
than  that  of  the  sclerotic,  over  wliiuh  it  is  supcrimpnwjd,  and  ia 
hounded  and  strengthened  by  a  circle  of  counective-tieisiue  fibres, 
sonic  of  which  send  nut  procc'<»c»  that  [niftji  between  the  nerve 
bmidlos  and  are  lo«t  in  the  lamina  cn!>ros)i.  'rheohoniid  consists 
almost  entirely  of  bloodvessels,  supported  by  a  delicate  web  of 
eonneotive  tissue,  but  is  abundantly  supplied  with  nerves,  and 
cotitains  also  bundlea  of  unstriped  mnsonlar  fibre.  The  interstices 
of  the  stroma  are  filled  by  cells  containing  dark-brown  pigment, 
which,  together  with  the  blood  in  the  vessels,  gives  to  tlie  meiu- 
branc  a  i-eddish -brown  or  chocolate  color.  The  quantity  of  pig- 
ment varies  ntuch  in  ditt'orent  individuals.  It  is  most  abundant 
in  dark  people  and  in  the  dark  races,  is  found  only  in  small 
quantity  in  very  fair  [K'rsons,  and  is  altogether  wanting  in  albinoa. 
For  convenience  of  description,  (he  choroid  in  divided  into  layers; 
but  this  division  is  arbitrary,  and  has  been  carried  to  an  nnneeea- 
sary  degre*  of  roftnenieni  by  many  writers.  Two  layers  may, 
however,  be  reirogni/^d  in  pnicticu:  the  external,  containing  large 
vesAcIa  ftiid  abundant  pignient,  and  the  internal  containing  isniall 
vessels  or  eapiilanes,  and  comi^ratively  little  pigment.  The  most 
conspicuous  vessels  of  the  external  layer  are  the  stellate  clusters 
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of  vpina  known  lui  the  rente  rortiLvwe.  These  clusters  are  usually 
four,  HometinicH  live  or  eix,  in  number ;  ant)  each  one  is  t-onipos*J 
of  ren  or  iwelve  veiiin  which  eonvt-rfje  to  a  common  central  truak. 
The  niurenceut  veins  are  so  placed  that,  when  Keen  only  in  a  small 
part  of  their  coiiree,  they  appear  nearly  parallel  to  those  vontigu- 
OUB  to  them  :  and  the  intersi«ce«  are  nsuiilly  lillwJ  up  l>y  lcio«o 
celU  loaded  with  pisnient.  llencc,  when  sven  from  within,  by 
tbeupbthaltuoticopc,  thu  choroid  pn-i>cnt»  n  striped  iippuaram-e — 
thp  stripes  htiioe  du«  to  the  nllc-rnulion  of  nearly  parallel  vein^ 
ifar^iugh  which  iTiu  color  of  the  blood  is  visible,  with  lineiir  inl^r- 
spflrva  rcmierod  dark  by  pigment.  The  choroidal  veins  are  not 
vtAibU-  with  the  oplit)ialriio«<xipe  iindor  oriliimry  conditions,  but 
when  they  bwonie  visilile  they  can  \>u  immediately  ret-ojfnized  by 
their  appro,ii-h  to  a  parallel  arran^ment.  The  central  trunks  of 
the  venfP  voniooere  joibs  out  thmutrh  the  sclera  by  very  ohtiqoe 
channels  (VA',  Fig.  1)  directed  from  before  l<ack wards,  and  situiited 
posteriorly  to  the  equator,  alxmt  the  junction  ot  the  middle  with 
the  i>osterior  third  of  the  eyeball.  The  inner  vascular  layer  of 
the  choroid,  often  called  the  ch»rio<-:ipilIans.  contains  tiiio  or  cupil- 
lar^'  T'c^scls  only,  and  is  Kvparati.-d  from  the  retina  hy  a  smooth 
and  homogeneous  liHi<.cmcnt  membrane. 

A  ^hort  diittnnL-i'  iu  front  of  the  equator,  nud  of  the  anterior 
boondaric*  of  the  venw  vortieosa-,  the  choroid  no  longer  remains 
in  contact  with  the  wiemtic,  but  begins  to  be  clevnied  from  it 
into  n  regular  circle  of  plaits  or  foldif.  usually  seventy  in  number, 
and  known  a^  the  ciliary  iiroccflMC  (1*«,  Fig.  I  and  P<'.  Fig.  2). 
These  procewe*  are  arningt-il  radially  around  the  (KWtcrior  aspect 
of  the  margin  of  the  iris;  and,  as  shown  in  the  tignros,  Iliey 
increade  in  size  from  iiehind  forwards,  and  terminate  anteriorly 
in  rounded  extremilicf).  Each  process  is  covered,  and  also  the 
sulcus  between  each  two  nroceeilea,  hy  the  choroid,  hut  the  masn 
of  each  process  is  formed  by  the  ciliary  muscle.  The  processes, 
taken  collectively,  constitute  the  ciliary  body ;  and  the  part  of  the 
cyo  in  which  they  arc  situated,  and  in  which  the  se^'cral  tunics 
arc  united  mori'  intifmilcly  than  elsewhere,  is  called  the  ciliary 
rvgion.  Thiri  region  i«  very  abundantly  supplied  with  nurvos  and 
blood rosstils,  nn<r,  hi  will  bo  «Ccn  hereafter,  is  onu  of  great  t>urgicn[ 
iniiiortHnce.  [The  ciliary  proccsw*  coiip»ist  of  the  choroidal  stroma 
and  bloodvessels  devolojHOil  in  it       Mcrkel,  op  ril.,  I,  I.  p.  •il.^ 

The  ciliary  muscle,  muM-te  of  ncconnnoilation.  or  t«.>n*or  of  the 
choroid,  consists  of  nnstri|)cd  librcrt,  of  which  the  anterior  (Mo, 
Fig.  2i  are  arranged  in  a  circle,  while  the  posterior,  or  meridi- 
onal, radiate  in  the  direction  of  the  processes  themselveo.  These 
meridional  fibres  {Mf,  Fig.  2)  have  their  origin  in  a  circular  ten- 
don, situated  at  the  comeo-scleral  junction,  immediately  on  the 
inner  side  of  Schlemm's  canal,  and  separated  from  Descemet's 
membrane  by  a  little  connwtivo  tissue.  The  extenml  fibres  pur- 
sneacourw  p<ir»11el  to  the  inner  surface  of  the  sclera,  nnii  lone 
llicnisolvi^  in  the  choroiil,  foruiing  connections  with  the  muscular 
tUsuv  which  is  dispersed  through  its  stroma.  The  internal  meridi- 
onal Qbrea  turn  somewhat  away  from  the  sclerotic  towards  the 
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axU  of  tbo  oyebflll,  mid  fnnii  nii  intncfttc  network,  which  tillfi  up 
much  of  oaeh  prorcss.  Tlic  virculnr  fihrcs,  seen  in  *tectioii  n(  Mc, 
Fig-  2,  paan  tlirmi^h  ami  owupy  tlie  niifeiior  rontnli'd  jiarl  of  each 
proc«>s«.  Thft  muscle  ns  a  whole,  is  known  to  effect  rhnae  alter- 
•tinnH  in  the  curvature  of  the  lens  by  which  (he  eye  is  adjiiBlod, 
or"apcninmo(hi(ed,"  for  vision  at  (Jirferent  distances,  bat  there  ia 
much  difference  of  opinion  concernine  the  precige  mode  of  its 
operation.  [Thin  is  the  i-ommonlv  aoce[ited  view  and  rests  on  the 
authority  of  a  great  name.  Heimholtz.  Mueh  may.  nevorthele««, 
ho  said  in  anpnort  of  tlif  theory  of  John  Hunter  and  Dr.  Young, 
that  tlic  lens  is  itself  ii  coTitnietilc  on;iin,  uapahli^  of  changing  ite 
form  un<Icr  nervona  stimiihi«.]  The  development  of  its  dillcrcnt 
parlB  viirif.-*  grcwtly  in  eyes  of  dilVcrenl  shajH*;  the  cironlar  lihroa 
preijoitdi,' rutins;  in  cyej*  with  a  sliorl  axi*,  rlie  mcridionfil  in  those 
with  ft  looji  axis;  a  variiition  wliich  corresponds  with  a  functional 
difference  of  great  imiwrtance,  to  which  further  reference  will  l>e 
made  in  a  subsequent  chapter 

The  anterior  portion  of  the  vascular  tunic,  the  iris,  is  a  circular, 
vertical  curtain  or  screen  (I,  Ki^.  1  and  2),  continuous  posteriorly 
by  its  marijinal  attachment  with  the  anterior  honlcrsof  the  ciliary 
proot'sst's,  and  anteriorly,  iiy  th«  lignnieiituni  pecfinatum  dp,  Fig. 
2).  with  I  >i^ocnu-t'»  memhriini.'.  Thi'«.'  atlachincnts  arc  also  <.-iilled 
the  "  jullars"  of  ihe  iris.  an<i  they  carry  hack  its  origin  u  little 
behind  the  margin  of  the  irrinspitient  cornea  to  the  front  portion 
of  tlio  ciliary  body.  The  iris  is  perforated  hy  a  eircularnperiure, 
the  pupil,  for  the  truneiniA^ion  of  liglit  into  the  eye.  Thi^  *iKO  of 
this  ajK-rtupc  is  constantly  varying,  in  response  to  varintionn  in  the 
nnanlity  of  light  whidi  tails  upon  it  [also  in  changes  of  acconmio- 
tlative  adjnstmcntj.  and  its  |>osilion  is  not  onite  central  in  the  iris, 
but  a  little  helnw  the  centre,  and  inwards  tne  nasal  side.  The  iris 
reaemblcs  the  choroid  in  general  structure,  hut  its  more  abundant 
muscular  lihres  are  arranged,  some  in  a  circle  around  the  pupil, 
others  in  lines  radiating  from  the  pupillary  to  the  ciliary  margin, 
BO  as  to  form  a  sphincter  and  a  dilator  of  the  ojioning.  It  is 
richly  supplied  with  hloodvcscts  and  nerves ;  and  its  arteries  form 
two  special  circle*  of  anuMtoniosing  vcuscls.  one.  the  grejitcr  urtcrial 
circle  of  the  iri*,  near  the  ciliarj-,  the  other,  the  lo»»er  arterial 
circle,  near  the  pupillary  niargiii  The  noaterior  surface  of  the 
iris  is  covered  (excepting  only  in  alhinosl  l»y  a  dense  layer  of  cell* 
containing  black  pigment,  so  that  it  is  aWoliitcly  im[>enetrablc  by 
light,  Its  anterior  surface  is  eovert-d  hy  pavement  epithelium, 
confinnons  with  that  of  Descemet's  membrane.  At  birth,  the 
anterior  surface  of  the  iris  is  invariably  blue ;  and  this  color  does 
not  depend  upon  nigment,  which  is  never  present,  but  is  what  is 
called  in  optics  an  loterfereuce  pbeiHjmen  on,  like  the  blueofthesky.' 

I  [Wkv(-  iTiterft-rerK'ti  hM  bonn  tnrnhoil  to  ncnniinl  tor  tli«  hliw  color  nf  rho'irU 
in  young  cliiyrcn  nnd  bl'>nili>i.  nnd  tliF  (.■iiH-riin-'iitg  uf  Tyndnll  ninkp  il  i-xtrpini'ly 

Srnbstija  lliiil  tli.'  blim  cmlor  of  tlie  iky  it  the  rcnull  of  a  plinlcal  Hindition  dcpcii. 
Mil  ujH'it  •  P"lBiu  di-cr''"  <iT  dirijTi'cHl'mi  "f  miiloculi*  •u(ii>r  of  Wotor  or  of  lomn 
Mh*f  tubotnni-'p;  but  it  ii  tij^  n^  aicnii*  prur(<d  tlul  llw  two  phenomufiH  liav«  h 
commuB  «x;)l*niitlon.] 
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^Ifi%(vweyM,1fa«origiiiAi  interrcrence  b)u«  iit  retained;  bat  in  tbo 
greater  number  |ji<;inenl  tiegirw  to  tte  deposited  in  the  anterior  part 
oflbu  ittronin  wiibina  few  weeks nf  liirtb  nml  the  rarioiia  familiar 
lints  of  ffrav.  hazel,  and  hmwn  are  gradually  prodaeed  In  cases  in 
irhich  tiie  identity  of  children  bat*  U^eii  disputt.'d,  t  he  color  of  the  irio 
boa  moi-e  than  onee  been  ajijwaled  to:  and  it  is  important  to  know 
that  nil  infants,  even  among  the  dark  fad's,  are  born  with  blu« 
eyes,  and  that  surface  pigmentation  is  always  »  subtM-qucnt  occur- 
rence, which  tnav  take  place  eoaner  or  later,  and  in  a  greater  or 
tees  degree.  Airdnos  are  again  an  exception.  l>ucau«e  in  tbeiii  the 
color  of  the  blooii,  as  xhown  by  light  retloclwl  from  the  interior 
of  tb«  oyo,  \»  enfiicient  to  ovcriMiwer  the  blue  which  would  olber- 
wi(tc  Ih>  nppdrcnt.  flii  iiibinrt*  the  iris  is  of  a  liliii--th  tint  streaked 
wiih  wbiii«ih  line^,  which  are  the  (hick-walled  hloo<Ire!<8«ls  »how- 
in|r  through  the  ftupcrlieial  layers  of  the  iris  tissue.  The  whole 
picture  \»  further  mtwlitied  by  the  re<l  of  the  strongly  illuminated 
fundus  sbinini;  irregnlarly  thiviiigh  the  more  transparent  parts  of 
the  iris,  ."^ee  Merkel,  op.  ci/,,!,  iTp,  2!'.]  The  margin  of  the  pui«! 
is  somewhat  bevelled  at  the  expense  of  the  anterior  j>ortion  of  tne 
iris,  BO  that  in  light  iridee  the  pupil  is  Iwmlon'd  by  a  fine  dark 
ring  of  the  posterior  pigment  layer,  which  i>!  geiierally  overlooked 
again«t  the  uluckuem  of  the  pupillary  tpace,  but  which  may  aiwaye 
)>e  discovurcd  if  sought  for,  and  which,  when  the  pupil  i«  rendered 
white  by  catarjict,  liwoiiioa"  a  very  conspicwoni*  oltjoct.  During  a 
part  of  fu^lal  life  the  pupil  itt  closed  by  a  nieittbrane,  ibc  mrintirtina 
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Uiorii,  of  which  portions  sometimes  remain  after  birth.  Fig. 
1,  shows  a  filament  of  persistent  pupillary  memhmnc,  and  wua 
altetehed  from  the  eye  of  a  bov  twelve  years  of  age.  In  health, 
and  when  seen  through  a  bealt^iy  cornea,  the  ins  presents  a  lus- 
trous nurface.  an  almost  intinite  variety  of  fibrillation  and  toIoriiiK, 
A  circular  out  lino  and  a  free  mobility  of  the  pupil,  which  shouU 
expand  under  every  pofKing  "Iniilow, and  sbnuld  contract  with  the 
AtnalWl  ii)oreaiM>  of  illurninutinti.  In  position,  the  iris,  when  seen 
in  mxitiie,  should  be  vertical,  forming  inu  chord  to  the  corneal  are; 
an«  should  not  be  projected  forward;*  lowarda  the  cornea.     [All 
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recent  aiitharities  agree  that  ibe  iris  is  not  exactly  vertical, 
thai  it  projects  a  little  in  its  centre  towards  the  cornea.  It  ifi 
supporreu  in  this  jinsition  hy  the  lens,  with  whoso  ca|)Bu)e  the 
piipilltiry  iiiftrgiu,  except  when  the  pupil  is  coiisideralily  dilated. 
Hi  m  cunliict.]  Noithur  tthoiild  it  unuereo  trCDuiiuiiM  niovcments 
ill  rcsiioiiHC  to  tiiovoiiivnti^  of  llic  eyeball ;  such  lreiuuluu:<  inove- 
iiicnti*,  when  fri\'wnt,  iniliuutiiifT  that  it  lni»  lo!<t  the  i*iiji]ii>il  which 
it  should  nftlumlly  rdeive  (Voni  the  leno  au<l  vitreims  body. 

The  inner  or  uervoni*  runic  of  tlie  eye,  called  the  I'etina  ili,  Kig. 
I),  if"  a  highly  coniplicaled  stnioture,  which  consiatR  esBeiitially  of 
ft  percipient  nervous  appai'ulua  for  the  reception  of  sensory  im« 
pr«8sions,  and  of  a  contnicting  apparatus  by  which  these  impres- 
sions are  conveyed  to  the  hensorium.  The  retina  is  in  close  con- 
tact with  the  inner  surface  of  the  choruid.  and  lines  the  whole  of 
the  iiosierior  pirt  of  the  eyehsll.  Its  nervous  elements  tunninate 
in  front  of  tlie  equator,  anU  iiuniediately  behind  the  conimcnce- 
lueiit  of  the  ciliary  jiroceBses,  by  a  wavy  or  indented  margin,  called  ■ 
theo/'rt4rr/-afti(Os.  I'igB.  1  and  'J).  It  consist*  of  ten  Inycnf.nf  which  I 
the  itioi*t  oxivrniil.or  that  in  ininiediatc  contact  with  the  ba^al  rueni- 
hriiiio  lining  the  choroid,  i«  a  layer  of  pavement  cpitheliiun,  con- 
Bisfing  of  very  rttgular  hexugoiml  colli*,  nsiially  containing  ninch 
pigment.  This  cpiiholial  layer  was  formerly  described  as  the  mouit 
internal  portion  of  the  choroid  ;  but  Schnltze  and  other  recent  ob- 
servers have  determined,  mainly  from  the  history  of  its  develojv 
meni,  that  it  shontd  lie  retrarded  as  belonging  to  the  retina  As 
will  Ije  seen  hereafter,  it  is  of  great  ininortance  to  the  ophthal- 
moscopic observer,  because,  in  its  normal  state,  and  excepting  in 
very  light  eyes,  it  is  so  filled  with  pigment  as  to  form  an  opaque 
eea'Cn  Lehind  the  nervous  elements,  and  thus  to  cut  off  the  struc- 
ture of  the  choroid  from  view.  It  ditters  from  the  nervous  ele- 
niciite  in  that  it  doe^  not  terinimito  at  the  ora  serrata,  but  is 
continued  over  the  whole  intcniat  surface  of  the  choroid  and  of 
the  ciliary  body,  and  ia  Hnally  mcrgi'd  in  the  i)0»lorior  pifrinenta- 
tion  of  tl'io  iris.  The  layer*  nf  the  retina  have  been  ditfcrently 
named  and  divided  by  dittercnt  bistologists,  hut  the  following 
enumeration,  which  is  now  generally  aci^epteil,  is  that  of  Schnltze, 
and  procee<ts  from  within  outwards: 

1.  Internal  limiting  membrane. 

2.  Layer  of  nerve-fibres. 
S.  Layer  of  ganglion  eella. 

4.  Internal  molecular  layer. 

5.  Internal  granular  layer. 

6.  Fxlernal  molecular  or  t^te^g^annIa^  layer. 

7.  Kxterna!  granular  layer. 

8.  External  Uiniting  membrane 

9.  Ijiycr  of  rodi^  and  cones. 
10.  rignietited  epithelium. 

Pip.  4,  rcpre«eot«  a  diagrammatic  or  imaginary  magnified  sec- 
tion of  the  retina  (itfter  rfchultze),  and  the  figures  correspond 
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to  tbo!i«  ill  the  list  given  above.  The  only  larers  which  demand 
Btientioii  fmni  a  »nrgical  or  practicul  point  of  view  aro  throo  in 
camber,  namely,  the  epithelial.  No  10.  which  him  been  alrcudy 
deecrilfed:  the  layer  of  rods  and  cones,  No,  9;  and  th^^  layi^r  of 
oerve-tibres.  No.  2;  while  those  intonnotlintc  l>elwe«ti  2  and  9  may 
be  looked  npon  as  eubiH^rvient  to  the  iiiBiutetkftnvo  of  the  oonnco- 
tlon  between  the  perccplivu  and  the  ooiidiicting  function.    The 

Fw.*. 
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Sfctlonof  K«Ia*-iLritrA'hDli(i>--'«D>l  Srhwalho^ 
■l>t lifer;  S.«iurn>l  LlwlllaR  m?inl>raae;  H.  Ui^r  nl  rodi  lud  »Da;  10,  p'khiiibwiI (fil- 


lavers  are  alt  boni»d  together  bv  delicate  radial  fibrot  [libnM  of 
.\fiillerl,  which  differ  somewhat  from  those  of  ordinary  oonnwlivo 
tissue,  nut  which  appi3Ar  to  fallil  the  same  function,  nml  which  are 
«ertainlr  liable  to  connoetive-tisoue  diseases.  They  are  also  con- 
neclul  by  fine  filanionlH  puwing  from  thi'  anterior  to  the  itoscerior 
«urfa<.v  (ae  shown  in  Vig.  4i,  and  probably  forming  the  fnno- 
lionul,  u»  the  rndinl  fibre*  form  the  muchaoieal,  liond  of  union 
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betnrecti  tbeni.  At  the  jxistcrior  pole  of  the  eyeball  (fc,  "Fig.  1) 
there  is  a  spot,  about  the  aize  of  the  optic  disk,  in  which  the  ret- 
ina, elsewliere  wliite  or  ooIorleBs.  is  tinged  with  yel'ow,  ami  in  the 
centre  of  this  "macula  hitea"  there  is  a  (Icpreaeion — the  fovea 
ceotralia.  At  this  point  the  layer  of  rods  and  i-ones  is  soniowhat 
thicker  than  cUeivliere,  and  layer  Xo.  7  is  fully  dc'vdn|MKl;  but 
the  do]m>s«ion  is  formoil  at  the  ex[)CiiSL>  of  ttio  anterior  layers,! 
which  |ire»erve  their  couliimitv,  but  nro  »o  ihinnfl  out  sis  to  be 
nUnost  wiintina;,anil  are  colli-ftively  bovilk-d  oft"  lo  form  u  pit  with 
sloping  sides,  Tliu  fibrils  of  ruiii-tiniiiil  iniion  follow  thi*  sloiio, 
and  bend  outwards  until  the  propt^Mliii-kness  of  the  several  layers 
is  losiorod.  Tlio  rods  and  enne-s,  or  iilliniat<>  nervous  i-lfiiioiits  of 
the  reiinu.  Bonielime.'*  eoileetively  called  "  Imoitli,"  are  the  organs 
of  visual  [terception.  and  they  are  directed  radially  towanls  the 
oeutrx>  of  the  evehall,  the  apice*  of  the  cones  resting  on  the  pig- 
mented epitheftum  The  cones  are  umet  abundant  in  the  region 
of  the  macula  lutea,  whore  each  oue  of  theni  is  surrounded  by  a^j 
•ingle  circle  of  rods  ;  but  iti  other  parts  of  tht-  retina  the  circle  of' 
nids  itrouud^>acli  cone  is  triple  or  ()uadru|ile.  It  is  believed  that 
the  eunc«  are  the  organs  ol  the  penrplion  of  color,  wltieb.  with 
one  a])|Hirent  oxeopTion.  is  more  acute  in  the  trineula  luteii  thnn 
elsewhere ;  but  it  eiin  hanlly  be  said  that  wc  possess  any  certain 
knowledge  upon  Ihe  subjoet.  The  conducting  layer,  or  layer  of 
nerve-li lin's  mo.  2),  is  formed  essentially  of  (he  fibres  of  Ihe  optic 
nerve,  which  leave  iheir  .sheaths  at  tlip  lamina  eribrosa  of  the 
aeler:i,  |>ass  through  the  si;leral  mid  olioroidnl  openings,  and  hend 
round  in  bold  onrves(Fig.  1 1  to  fall  into  the  retinal  surface.  These 
fibres  do  not  radiate  symmetrically;  hut  the  nerve  entrance  being 
eccentric,  the  greater  number  pass  to  the  temjtoral  side,  and  are 
inclined  either  upwards  or  downwards,  forming  curves  which  meet 
on  tlio  horizontal  meridian  of  the  fundus,  except  at  the  macula 
lutt-a.  where  the  fibres  stop  at  its  border  instead  of  meeting.  It 
iaolivions  that,  as  a  mere  mutter  of  the  quantity  and  the  mecbanica! 
distribution  of  the  fibres,  the  conducting  layer  must  he  thicker 
immediately  around  the  nerve  enlrunee  than  elsewhere,  and  that, 
excepting  at  the  macula  lutea,  it  must  tbin  otl'  griidualty  to  the 
ora  serrala. 

The  vessels  of  the  retina,  both  arteries  and  veins,  follow  a  course 
which  generally  resembles  that  of  the  nerve-tibres.  The  main 
divisions  pass  upwards  and  downwards  from  the  nerve  entrance, 
and  curve  around  the  macula  lutea,  while  smaller  branches  turn  to 
the  nasal  side.  The  vessels  divide  and  ramify  m  an  arborescent 
manner,  which  at  ouuo  distinguishes  them  from  those  of  the  cho- 
roid; and  tliev  terininalc  in  a  ciipillary  |>lexus,  or  in  loops  at  the 
oraS4-rruta.  'ibc  larger  branches  areeoiitiucd  to  the  layer  of  ncrvo- 
fibres,  but  fine  twig*  are  given  olT  at  right  annfies,  and  sink  into 
the  i-ctinal  tissue,  to  form  a  capillary  network  which  does  not  pene- 
trate dee[ier  than  the  internal  granular  layer  [external  molecular 
layer.  Leber,  Qraeje  und  Sa^miscfi ;  HaniUmeh,  II,  I,  pL  809.] 
Near  the  margin  of  the  macula  lutea  the  twigs  terminate  in  loops, 
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and  tlie  capillary  network  itaelf  stops  short  of  the  fovea  centralis, 
which  is  extra- vascular.  The  veins  mostly  accompany  the  arteries, 
or  lie  near  to  them,  and  the  cirealation  of  the  retina  is  almost 
independent.  It  does  not  anastomose  with  that  of  the  choroid  at 
the  ora  aerrats,  but  receives  some  very  minute  twigs  from  the 
ciliary  vessels  at  the  entrance  of  the  optic  nerve  into  the  eye. 

The  tunics  hitherto  described  inclose au  approximately  spherical 
cavity,  which  is  divided  into  two  portions  by  the  crystalline  lens 
and  its  suspensory  ligament.  The  smaller  and  anterior  jfortiou  is 
subdivided  by  the  iris  into  the  anterior  and  the  posterior  chambers, 
and  contains  the  aqueous  humor ;  the  larger  and  posterior  portion 
contains  the  vitreous  body.  The  cornea,  aqueous  humor,  lens,  and 
vitreous  are  collectively  described  as  the  transparent  or  refracting 
media.  Through  them  light  passes  to  reach  the  retina,  and,  by 
their  optical  properties,  it  is  bo  arranged  as  to  form  defined  images 
upon  the  layer  of  rods  and  cones. 

The  crystalline  lens  (L,  Fig.  1)  is  a  transparent  hi-convex, 
highly  refracting  substance,  more  convex  posteriorly  than  an- 
teriorly, usually  about  nine  millimetres  in  diameter  and  from 
three  to  four  in  thickness,  and  inclosed  within  a  transparent  and 
homogeneous  capsule;  it  is  suspended  vertically  from  the  ciliary 
processes,  and  is  in  contact,  when  the  pupil  is  contracted,  with 
the  posterior  sarface  of  the  iris.  [The  surface  of  contact  between 
the  iris  and  the  capsule  of  the  lens  is  contined  to  a  rather  narrow 
ring  immediately  surrounding  the  pupillary  margin  ]  It  consists 
of  concentric  laminte;  and  tnese  laminte  are  formed  of  three  or 
more  portions,  so  that  after  maceration,  the  lens  may  either  be 
peeled  into  layers  like  an  onion,  or  broken  into  three  or  more 
sectors  along  lines  radiating  from  its  centre  to  its  circumfer- 
ence. The  laminie  are  composed  of  fibrillie,  which  are  Hatfened 
hexagons  in  section^  and  are  finely  serrated  at  their  borders  in 
such  a  manner  that  the  serrations  interlock  and  form  a  highly 
elastic  and  resisting  strncture.  The  external  liiminse  are  softer 
than  the  internal,  a  ditferenee  which  gives  rise  to  a  division 
of  the  lens  into  nucleus  and  cortex,  but  to  these  divisions  no 
boundary  line  can  be  assigned.  The  lens  becomes  harder,  drier, 
and  more  resistant  as  life  advances  ;  and,  having  been  originally 
colorless,  it  assumes  in  old  age  a  yellowish  or  amber  tint.  The 
capsule  which  incloses  it,  and  which  is  described  as  consisting  of 
an  anterior  and  a  posterior  capsule,  is  a  structureless  membrane 
like  that  of  Descemet.  The  suspensory  ligament,  or  zonule  of 
Zinu  (ZZ,  Fig.  1),  is  a  fine  transparent  circle  of  fibrous  tissue,' 
which  is  contmuous  with  the  investing  membrane  of  the  vitreous 
body,  and  with  the  external  limiting  membrane  of  the  retina* 
passes  over  and  is  adherent  to  the  ciliary  proeeeaes,  and  extends 
from  their  anterior  extremities  to  be  inserted  into  the  anterior  and 


'  [The  »u«peniory  ligament  of  th«  lena  sbowii  a  stnicturp  made  up  uf  fibres,  but 
of  a  very  different  charaulpr  (rom  ordinary  "  Hliruus  li^■8Ue."] 

'  [This  elateraenl  is  Wkpn,  thouijli  not  qiiile  correctly,  from  Uerkel ;  the  point  It 
diicuued  at  length  by  Arnold  :   Oraefe  und  Saemiach  ;  Hnndbvek,  I,  I,  p.  305-.6. J 
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posterior  capsule  of  Ihe  Itin8,a  little  oh  either  side  of  its  ec|iiator. 
Tb«  (^uspt'iisiiry  ligmiitJuI.  Iluis  iiilorvoiiiw  butwcfn  tiic  circle  of  the 
cili'ir}'  IhkIv  nml  the  nmnrin  <>t'  the  Icim,  aud  forma  the  meJium 
through  winch  the  leiisisaotfd  iii>on  by  the  eiliarj  iiui«rle  How 
thi«  notion  ia  etiected  is  not  (iiiite  clear,  but  it  in  siirini«cd  tLut 
the  coiitraotion  of  the  muscle  relaxes  the  lutiiule,  and  (M^rinil^  llie 
lens  to  beeotiie  more  convex  by  its  own  elasticity.  It  i»  at  len^t 
certftin  that  the  convexity  of  the  leim  ia  increBned  by  [!>imiiltan«- 
oiialy  with]  the  action  of  the  muscle,  and  that  the  niaincenaiice  of 
the  necesMiry  effort  is  uttcu  fntiguing  or  even  inipoBsible. 

The  cavity  of  the  aqueous  hurnor  is  bounded  anteriorly  by  the 
posterior  surface  of  the  eorneft,  [losteriorly  by  the  anterior  surfaces 
of  the  ciliary  processes,  by  the  Koiiule  of  Ziiin,ai)<i  by  the  anterior 
vap«ule  of  the  lent*.  In  ibis  i-itvity  the  irU  tHandc)  »n  a  verlical 
scrwn  with  »  eentral  jt^rfni-atioii  which  is  occniiied  by  the  nittcrior 
pole  of  the  lens.  When  the  piijiil  is  small,  its  margin  reals  upon 
the  lens,  and  the  aqueous  space  behind  the  iris,  tlie  jiosterior 
ch«ml>er,  PC,  Fig.  1,  is  cut  off  from  AC,  the  aqueous  sjmce  in 
front  of  the  iris,  or  the  anterior  chamber.  The  aqueous  humor, 
by  which  both  cavities  are  filled,  is  as  neiirly  as  possible  pore 
water, containing  no  albumen,  and,  in  bcallli,  not  more  than  about 
one  pari  in  a  thouwind  of  the  saline  eon9>tituenls  of  the  bluod.  The 
quantity  of  the  aqueous  humor  i«  hucIi  as  tu  till  its  cuvity,  and  it 
is  rapidly  re-eecreted  when  evacuated  by  puncture. 

Bubiiid  the  lens,  the  whole  of  the  posterior  cavity  of  the  cyo- 
ball  is  accurafely  tilled  by  Iho  vitreous  body  (VB,  Pig,  1\  which 
presents  to  the  naked  eye  the  apjiearance  nf  a  trAnsjiarent  mass  of 
colorless  jelly.  Ity  injection,  it  is  |HWsible  to  demonslrali'  the  ei- 
isleiice  of  a  j-'hannel  in  this  subalanec  (the  hyaloid  cjiiiitl)  extend- 
ing from  the  ojitic  disk  to  the  ])OBterior  pole  of  the  lens.  Thi» 
channel, durinff  fdiial  life,  i[ives  pussaee  tothe  hyaloid  or  nutrient 
artery  of  the  lens,  with  its  companmn  veins,  l"he8c  vessels  are 
part  of  the  retinal  system  of  circulation,  aud  in  a  few  very  rare 
cases  they  remain  [jervious  throughout  life.  Generally  s^xtakinf, 
they  disappear  prior  to  hirtb,  and  1  have  seen  one  casein  which 
their  remains  became  expanded  into  a  delicate  pellucid  cyst,  which 
was  atlachefl  to  the  oplic  disk,  and  present eii  a  very  dei-eptive  re- 
»cnd>lance  to  a  cysi ieei-cus.  The  vitreous  body  is  said  to  lie  con- 
taine<l  within  a  hyaloid  niembranc,  which  is  distinguishable  with 
diftieulty,  if  at  all,  from  the  int«nial  limiting  membrane  of  th« 
retina.  The  gelatinous  substance  consists  ehietly  of  water,  con- 
taining Home  mucin,  and  is  supjiorted  by  a  web  of  fine  tissue,  the 
fibres  of  which  have  as  nearly  as  itossible  the  same  index  of  re- 
fraction as  that  of  the  fluid.  The  density  of  the  vitreous  is  greater 
externally  than  towards  the  centre. and  it  may  be  made  to  exhibit 
traces  of  a  laminated  structure.  [The  vitreous  body  is  of  a  firmer 
eonststence  externally  than  iu  its  central  portions:  when  treated 
by  reagents  it  takes  oi\  a  variety  of  anpearances,  some  of  which 
are  certainly  wholly  artiticial,  while  others  seem  quite  clearly  to 
point  to  a  pre-existing  .structure.]   Its  consieience  and  vompotiilion 
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differ  much  in  different  animals,  and  in  most  of  the  maninmlB  it  is 
iimch  firmer  than  iu  man,  sn  that  experitiientB  and  observations 
Dpoa  animals  cannot  be  relied  upon  for  the  establiMhinont  of  cou- 
clusioQB  applicable  to  the  human  subject.  Clinical  observation 
shows  that  is  liable  to  undergo  fluid  degeneration,  and  alao,  al- 
thoughit  coutains  no  vessels,  that  processes  which  can  only  be  called 
iuflammatory  may  take  place  within  its  structure.  It  is  liable,  es- 
pecially in  syphilis,  to  be  rendered  turbid  by  cell  proliferation,  and 
it  occasionally  becomes  partly  or  entirely  converted  into  pus. 

Of  the  conjunctiva,  or  mucous  membrane  of  the  eye  and  eyelids, 
which  is  iDdtcated  at  Ca,  Fig.  1 ,  it  is  here  only  necessary  to  observe 
that  its  ocular  portion  is  separated  from  the  sclera  by  a  lax  con- 
nective tissue,  which  becomes  more  scanty  in  the  vicinity  of  the 
cornea,  and  disappears  altogether  at  its  margin,  where  the  con- 
junctiva also  terminates  by  being  firmly  attached  to  the  sclera,  ex- 
cept that  its  epithelium  alone  is  contiimous  with  that  of  the  cor- 
neal surface.  The  conjunctiva  is  very  vascular,  and  its  vessels, 
which  are  not  usually  conspicuous,  become  much  and  quickly  dis- 
tended by  even  a  small  amount  of  irritation.  On  the  imeal  side, 
near  the  inner  canthus,  the  conjunctiva  presents  a  fold,  the  plica 
semilunaris,  which  has  its  concavity  turned  towards  the  cornea, 
and  is  more  conspicuous  in  some  [persons  than  in  others.  This  fold 
appears  to  be  only  a  rudiment  of  the  nictitating  membrane,  or  third 
eyelid,  which  is  possessed  by  many  birds  and  animals,  and  it  has 
no  special  function  in  man.  J^till  nearer  to  the  inner  angle  of  the 
lids  is  the  "caruncle,"  a  small  rounded  eminence  of  connective  tis- 
sue, covered  by  conjunctiva,  and  sometimes  studded  by  a  few  fine 
hairs.  [The  caruncle  is  a  hit  of  somewhat  modified  skin  in  which 
are  implanted  a  number  of  very  fine  hairs  with  relatively  very 
large  hair  follicles  and  sebaceous  glandules;  besides  these  it  con- 
tains several  modified  sweat-gianJs  of  large  size,  together  with 
muscular  fibres  of  l>oth  the  smooth  and  striped  varieties,  Wal- 
deyer  in  Graefp.  uvd  tianinsi-k  ;   Hantlbuch,  I,  I,  p.  245.] 

The  optic  nerve  {ON,  Fig.  1),  u[ion  which  the  ej'e  is  dependent 
for  the  conveyance  of  visual  impressions  to  the  sensorium,  takes 
its  origin  by  two  roots  from  the  corpora  geniculata,  and  these 
roots,  after  their  union,  f«8s  forward  on  cither  side,  under  the  name 
of  the  optic  tracts,  to  form  the  chiuHUia,  or  optic  commissure,  in 
front  of  which  they  arc  called  the  optic  nerves.  In  the  chiasma 
the  nerve  fibres  intercross  in  a  complicated  manner,  and  finally  pro- 
ceed, those  from  the  right  tract  to  the  left  eye,  and  vice  versd.  It 
was  recently  believed  that  the  decussation  was  only  partial,  and 
that  the  external  fibresof  each  tract  went  to  the  external  portion  of 
the  retina  on  the  same  side ;  but  this  view  is  not  supported  by  the 
latest  investigations,  and  the  pathological  phenomena  upon  which 
it  partly  rested  seem  to  admit  of  another  explanation.  [The  latest 
investigation  seems  to  show  that,  after  ail,  the  decussation  of  the 
optic  nerve-fibres  in  the  chiasma  is  not  total,  but  partial  Gudden 
in  Archiv  fUr  Ophlhalmologic,  XX,  I[,and  XXI,  III.]  The  nerve 
carries  with  it  from  the  braiu  an  inner  sheath  or  neurilemma  de- 
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riped  from  the  pia  niat«r,  whi«h  Miiidi)  mniiy  tine  »C[>tA  into  the 
trunk,  and  thntt  divider  the  Hhi-cji  into  Imiidit-i).  Thofte  oepta  con- 
vey blocHlvc-^^elA  from  the  nniirilcninia, iin  that  the  cft]iiilarv  ciniu. 
lation  of  the  nerve  is  derived  tVom,  and  is  t'onliiiuona  wit  h,  that  of 
the  pia  mater.  On  entering  the  orbit,  tlie  nerve  receives  a  second 
or  external  ehcatb  from  the  dura  mater,  which  there  splits  into 
two  layere,  one  of  winch  forms  the  sheath  aforesaid,  while  the 
other  lines  the  orbit  an  periosteum.  Between  the  two  ehontbs  of 
the  nerve  there  i»  &n  interval,  occnpied  only  by  lux  eonuoi'live 
tisAue,  and  diroclly  eouliiiuoui!  with  the  amohnoid  cavity.  This 
interval,  which  ']»  ofien  oatlod  the  inlurvaginftl  space,  becomea  less 
evident  as  the  uvrvft  apiirouchtist  the  eye,  and  it  teniiiimt&s  as  a  oul- 
de-sacat  tlie  level  of  the  luniinn  ci-ibroaa,  as  shown  at  IS, in  Fig.  I. 
I A  third  shcatli,  very  delicate  and  in  close  relation  to  the  onter  or 
aural  sheath,  is  now  recognixed  ;  it  is  described  as  continuous 
with  the  cerebral  arachnoid  lucnibrane.  The  inleiKaginal  sp'n-f, 
soi-alled,  is  continuous  with  the  subarachnoidal  cavity  of  the 
cranium,  but  it  sometimes  happens,  in  cases  of  serous  etlusion  into 
the  sheath  of  the  nerve,  tliat  the  subdural,  or  true  arachnoidal 
space  becotncH  gR>atly  distended.  The  two  epaees  appear,  moreover, 
to  communicate  freciy  with  cuch  olhcr  through  opi'uingi^  in  the 
ariii'hnoidul  ahcutb.  in  the  neighborhood  of  the  cyebttll.  Scbwallie, 
op.  lit .  I,  I,  page  ."i'.'il.]  Tlie  ticrve  pnrMio  a  Koniewhal  onrved 
course  along  ilJe  axis  of  llie  orbil.  and  enlerit  the  eye  through  the 
scleral  and  choroidal  openings, about  four  inillimetrea  to  the  nasal 
side  of  the  ijoslerior  [lole,  mul  something  below  the  horizontal 
meridiau.  'i  he  outer  sheath  liecomes  blended  with  the  sclera,and 
the  inner  sheath  terniiTnUes  at  the  lamina  cribrosa,  or  at  most 
sendsa  lew  fibres  inlothe  choroid.  The  central  artery  of  the  ret- 
ina pierce*  thi'  sheaths  of  the  nerve  about  half  an  inch  posterior 
to  the  eye.  and,  with  its  companion  vein  or  veins,  occupies  t hence* 
forward  an  almost  axial  position  within  the  trunk.  At  the  lamina 
cribrosa  the  individual  nerve-tibreslose  their  sbeathe,  audlho»opta 
of  connective  tissue  become  exlrcmoly  tine  and  thin  ;  t^)  that  tlio 
total  diameter  of  the  nerve  is  diminished  by  about  otic-half.  [At 
the  lamina  cribrosa  the  conncutive-tiBdnescptnof  the  nerve  are  tost 
in  the  septa  of  thu  bnnina :  tlK^-ie  hist  are.  however,  ijuitc  tinn  and 
thick,  and  the  ditninished  diameter  of  the  nerve  is  due  to  ihe 
DVrve-librcs  having  lost  their  sheaths.]  The  uncovered  nerve- 
Sbrcs  in-nd  round,  as  already  described,  to  constitute  the  fibre  layer 
of  the  retina;  and  the  septa  continue  to  form  Ihe  delicate  coti- 
nective  tissue  of  that  tnendirane. 

The  eyeball,  thus  constituted,  is  suspt-nded  in  the  orbital  cavity, 
a  little  on  the  tenipornl  side  of  its  axis,  by  meam^  of  six  muscles, 
the  four  rect i —superior,  inferior,  internal,  and  extornal^and  the 
superior  and  inferior  oblitjue.  The  four  recti  ami  the  superior  ob- 
liipie  take  their  origins  at  the  apex  of  the  orbit.  The  recti  diverge 
to  receive  the  globe,  and  then,  coming  into  contact  with  it  a  littiu 
behind  the  eouator.  embrace  it  closely  until  they  arc  inst^rtcd  into 
the  sclerotic  by  flat  tendons  at  a  short  distance  from  Ihe  c<irneu. 
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The  ineertion  of  the  internal  rectus  la  nearer  to  the  cornoul  margin 
than  that  of  the  external,  and  the  insertions  of  rhe  superior  and 
inferior  are  still  more  remote  The  brejidth  of  the  tendons  varies 
with  the  general  muscular  development  of  the  individual;  but 
the  internal  ia  asually  the  strongest  and  largest  of  the  four  straight 
Dinecles.  The  anperior  oblique  ascends  to  the  inner  and  superior 
angle  of  the  orbit,  where  it  passoa  through  its  well-known  pulley, 
and  its  tendon  then  descends  at  an  angle,  and  passes  under  the 
superior  rectus,  to  be  inserted  into  the  sclerotic  on  the  posterior 
hemisphere, Just  by  the  upper  margin  of  the  external  rectus  The 
inferior  oblique  takes  its  origin  from  the  lower  angle  of  the  inner 
wall  of  the  orbit,  near  the  ojiening  of  the  nasal  duct,  and  passes 
somewhat  backwards  and  outwards,  below  the  inferior  rectus,  to 
be  inserted  in  a  line  opposite  that  of  the  superior  oblique.  The 
expi-easion  used  above,  that  the  muscles  come  into  contnct  with 
the  globe,  is  not  literally  correct,  for  they  are  separated  from  it 
by  a  fibrous  capsule,  the  capsule  of  Tenon,  which  their  tendons 
perforate.  This  capsule  is  attached  posteriorly  to  the  sclerotic, 
in  a  circle  somewhat  in  front  of  the  nerve  entrance,  and  anteri- 
orly is  lost  in  the  conjunctiva,  near  the  corneal  margin  [Tenon's 
cajieule  is  attached  posteriorly  to  the  sclerotic,  by  very  loose  areolar 
tissue  only.  That  portion  of  the  capsule  which  is  behind  the 
equator  of  the  eyeball  may  be  described  us  fonnine  an  incomplete 
bemisphericHl  cavity,  whose  dee{iest  part  iiresentsalarge  and  some- 
what ill-detined  owning,  about  a  centimetre  in  diameter,  which 
gives  passage  to  the  optic  nerve.  8ee  Merkel,  op  at.,  I,  T,  p  57,J 
Where  the  tendons  perforate  it,  they  also  receive  sheaths  from  it, 
and  carry  them  to  the  sclerotic  The  spiice  between  the  eyeball 
and  the  capsule  contains  lax  connective  tissue,  which  ailmits  of 
easy  inflation  by  a  lilowpipe,  and  which  facilitates  the  free  rota- 
tion of  the  globe  about  its  centre,  in  res[Kinse  to  every  contniction 
of  its  truiding  muscles.  Together  with  the  structures  already  dc- 
Bcribe<t,  and  with  the  nerves  and  blo<idves8els  of  the  eye  and  its 
apf>endages,  the  orbit  contains  the  levator  pal^icbne  sujierioria, 
which  passes  over  the  superior  rectus,  to  he  inserted  into  the  margin 
of  the  tarsal  cartilage  of  the  upiwr  lid  :  and  the  rest  of  the  cavity 
ie  maiidy  occupied  W  the  lucrynml  glaud,  and  by  connective  and 
adipose  tissues,  which  fH<-ititate  the  ocular  movements. 

Besides  the  optic  nerve,  the  eve  and  its  appendages  receive  sen- 
sory branches  from  the  Krst  division  of  the  fifth,  and  motor  brunches 
from  the  thii-d,  fourth,  and  sixth  nerves  [rlie  orbici'faris  jmlpe- 
braruin  ninscie  is  supplied  by  the  porth  ilnra  of  the  seventh  nerve], 
and  from  the  sympathetic.  The  three  chief  branches  of  the  first 
division  of  the  fifth,  the  lacrymal,  the  frontal,  and  the  nasal,  all 
send  cutaneous  twigs  to  the  eyelids  and  to  t)ie  conjunctiva,  and  it 
is  prolmble  that  some  of  these  reach  the  cornea  -,  but  the  manifest 
contributions  of  the  fifth  to  the  eyeball  are  derived  fmni  the  nasal 
branch,  which  gives  off  the  superior  or  long  root  of  the  ciliary, 
ophthalmic,  or  lenticular  ganglion,  and  also  the  two  or  three 
"long"  ciliary  nerves,  the  course  of  which  will  be  presently  men* 
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tion«cl.    The  thii-d  nerv«  fliipplies  tlif  ephUicter  of  the  iris,  the  cilU 
tiry  niusck',  uiid  nil  tho  tiiu(7>cli'it  of  iIk-  i-yi.'Wll.  exee|ttini;  iho  ex- 
terual  rectus  iitiil  thu  i^upurior  obli(|iie.    Il  (lividcs  wilhiii  the  orhit 
into  two  iitniii  hraiK')iu«.  ol'  which  thv  sajM^riiir  uuil  siiiiillcr  ]iii««08 
inwaiti«atTOiia  the  optif  nerve  (o  the  superior  rod  usutnl  the  levator 
palpebrfu,  wbilc  the  infei-ira-  iinil  larger  iliviiiett  into  throe  |uirtfl. 
One  of  thecic  pnsseft  lieneath  llie  opiit-  nerve  In  tlio  iTiIernnl  reeiiiis 
another  to  the  interior  rwtna,  anil  the  third  jiasses  ionvanls  lie- 
tween  the  external  and  inferior  ret-ii  to  tlte  inferior  ohliipieL.    l-'i-om 
this  nerve  a  short  thick  hraneh  is  given  ott'  to  the  tiliary  gnnirtion, 
fonikiug  its  lower  pool,  and  two  tiluniente  ai-e  given  to  the  inferior 
recttiH.   The  fourth  m-rve  proceetls  In  the  sniierior  oblique,  and  the 
aixth  to  the  external  rectua.     The  ciUary  ganglion,  which  derives 
it(i  syinpiithclic  root  from  the  eiivernouB  plexua.  and  m  reinforced 
from  the  third  and  lifth  nerves  in  the  nmrnier  dcwrihed,  gives  nlV 
ten  or  twelve  delieale  tiiiinienl»,  the  »liort  oiliury  nervcit,  whieh, 
neeonii)anicd  by  ilie  lonj^eiliary  hriiiiehoii  from  llie  nasal,  lie  ubovu 
Hnd  below  the  opiie  nerve,  and   perforate  the  Mrlen>lte  in  u  sninll 
circle  around  it     Tiie  ciliary  nerves,  long  and  aliort  toiri-ther,  pasB 
forwards  between  llie  choroid  imd  the  sclerotic,  grooving  the  in- 
terna! surface  of  rhc  latter,  and  ramifying  an<l  anastomosing  as 
they  proceed,  until  they  rea'rh  the  ciliary  region,  where  they  form 
an  intricate  piexuH  fitnn  which  the  iri».  ciliary  miiB<-le,  cornea,  and 
bloodx'es&els  arc  supplied.     The  ultimate  distribution  of  the  tii>rils 
from  the  dillvRMit  sources  has  lieen  ehietly  dctermitiod  by  minlogv 
and  by  the  observation  of  diswise.    Paralysis  of  llie  mu»c!e«  which 
are  known  to  be  supplied  by  i)io  third  is  almost  invin-iably  attended 
by  piiralysi*  of  the  sphincter  pupillie  and  of  the  must^'le  of  ac<'om- 
iiiodation,\vhenee  il  is  inferred  I  hut  I  liesc  derive  I  heir  motor  powvr 
from  the  same  source.    [JUvision  of  the  ihiiii  cniniMl  nerve  in  ani- 
mals is  followed  by  jwrulysis  of  the  sphincter  pupillH*:  niydnjiiics 
both  dilate  the  pupil  and  paralyze  the  aecommodation,  and  the 
myosis  proihiced  by  eahibur  bean  is  always  assouiated  with  ae- 
eonnnodative  spasm  j     Divisifin   or  injury  of  the  t-erviral  sympa- 
thetic produces  contraction  of  the  |>upil  and  passive  congestion 
of  the  eye :  whence  it   is  inferred  that  the  symmthetic  supplii^ 
the  dilatator  pupilliv  and  the  vaso-niotor  branches      About  the 
Ufth,  as  a  nerve  of  sensation,  there  can  l<e  no  doubt,  anil  there  is 
much  reason  to  believe  that  it  aUo  tninistet«  to  distinctly  trophic 
functions      [t  is  at  lejtst  cerliiin  ilmt  the  nutrition  of  the  eyeball 
is  liable  to  sulfer  greuily  when  tiie  fifth  nerve  is  irritated  or  dis- 
(Mseil. 

The  blood-supply  of  the  eye  and  U»  appendages  is  derived  from 
the  ophthalmic  braneli  of  the  internal  earothl  artery,  and  is  chietiy 
returned  through  the  ophthalmie  vein  into  the  cavernous  j.iniis. 
The  arteries  of  the  globe  are  divided  into  the  short,  long,  and  an- 
terior ciliary.  The  short  and  long  ciliary  pierce  the  sclerotic  in 
the  neighborhood  of  the  ciliary  nerves  I'lie  short  arteries,  of 
whieh  thei-e  are  twelve  or  fifteen,  are  mainly  di>ilributed  in  the 
choroid ;  the  long,  two  in  uunibur,  pass  forwards  under  the  wlerotic 
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with  little  ratnification  until  they  rcuch  the  ciliary  body,  when 
they  break  up  into  twigs,  which  chiefly  proceed  to  the  iris  to  form 
ita  greater  and  tester  artenni  circleB,  ana  which  aUo  supply  a  zone 
of  ttne  vessels  to  the  sclerotic,  immediately  around  the  margin  of 
the  cornea.  The  anteriorciliary  arteries  are  derived  from  muscu- 
lar branches  which  pierce  the  anterior  part  of  the  sclerotic  and 
proceed  to  the  iris.  The  eyeball,  as  well  as  the  conjunctiva,  prob- 
ably receives  twigs  from  some  of  the  jialpebral  branches  of  the 
external  carotid,  and  some  of  itB  veins  discharge  themsolves  into 
the  facial  vein.  Others,  which  perforate  the  sclerotic  not  far  from 
the  corneal  margin,  course  backwards  under  the  conjunctiva,  and, 
together  with  tue  trunks  of  the  vense  vorticosie,  proceed  to  the 
ophthalmic  vein. 

The  anatomy  of  the  eyelids  requires  <inly  a  cursory  mention 
Each  one  is  formed  by  a  thin  plate  of  curtilage,'  convex  exter- 
nally, concave  internallv,  and  moulded  to  fit  accurately  to  the 
contour  of  the  globe  These  cartilages  are  lined  by  the  reflected 
conjunctiva,  which  is  very  thin  and  smooth  and  closely  adherent 
to  them,  and  they  are  covered  by  the  orbicularis  muscle  and  by 
a  thin  common  integument.  At  their  tree  borders  the  Uda  are 
rather  broad,  and  are  so  bevelled  that  only  the  anterior  margins 
of  these  borders  come  into  contact  when  the  eyes  are  clo8e<l.* 
From  the  anterior  margin  of  each  lid  a  row  of  strong  slightly 
curved  hairs,  the  cilia,  or  eyelashes,  project  forwards,  and  within 
the  cilia  are  the  orifices  of  the  Meibomian  glands,  which  keep 
the  edges  of  the  lids  lubricated  by  a  greasy  secretion  which 
forms  a  barrier  to  the  oversow  of  teai-a  The  conjunctiva  lin- 
ing the  cartilages  contains  numerous  papillic  analogous  to  those 
of  the  dermis;  and,  wliei'C  it  is  retiected  from  the  cartilages  to 
the  globe,  it  forms  a  loose  fold  (the  retro-tareal  fold),  jind  is 
thickly  studded  with  minuie  lymph-glands.  Near  the  inner  can- 
thus,  or  angle  of  the  palpebral  a|>erture,  there  are  two  small 
openings,  the  puncta  lacrynjalia,  situated  one  on  the  margin  of 
each  lid,  and  leading  to  the  tear-passages  Between  the  puncta 
and  nearer  to  the  middle  line,  filling  the  angle,  is  the  little  ticshy 
8ul>atance  called  the  caruncle,  which  has  been  already  descrilwd. 
The  length,  thickness,  and  abundance  of  the  cilia  diller  nmch  in 
different  persona ;  and  the  integument  of  the  lids  is  apt  to  lose  its 
tone,  and  to  fall  into  lux  folds  and  wrinkles,  as  one  of  the  changes 
incidental  to  declining  years. 

If  we  proceed  now  to  the  physiology  of  the  eye,  we  find  that  its 
essential  function  almost  precisely  resembles  the  action  of  a  photo- 
graphic camera  As  this,  when  proi)erly  adjusted,  produces  ujion 
Its  glass  screen  defined  inverted  images  of  the  objects  to  which  its 
lens  is  directed,  so  the  refracting  media  of  the  eye  should  produce 
defined  inverted  images  upon  the  layer  of  rods  and  cones  of  the 

>  [The  Mi-cHlted  tiiri>Hl  cHrtilngc  is  nut  L-nrlitaf;o  hL  nil,  but  a  very  Briii  nnd  denfu 
Bbri'iis  or  connuctive  lipiui-.] 

'  [The  margins  of  ihu  clufi'd  lids  are  in  Hci'iirntc  coDtacjt  througliuut  tbi.-ir  whole 
brendib.     See  Hcrkel,  op.  cil.,  1,  1,  p.  85.] 
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retina  :  and  the  whole  of  its  mechaniem  may  be  reeariled  aa  Ireing 
sntiservieiit  to  this  eiul.  or  to  the  carrying  on  to  tTie  eensorium  of 
the  iiiiprcssKins  which  are  thus  produced  If  oither  t  he  conducting 
function  of  the  optic  nerve, or  inc  ]>crcopiive  function  of  the  retina, 
should  he  aholi«lioil,  there  will  he  no  vision  at  all ;  hut,  whiUl  the 
nerve  and  the  retina  arc  liealthv.  thi;  quality  of  vision  (le|iend8 
entirely  upon  tlic  Iraimpiirency  of  the  ret'raetiri!;  uiudiii,  and  u|«>n 
the  rR-rfcotiiin  of  tlie  oprii-al  iniagcj'  whii-li  tlicy  foriu.  If  the 
motha  tlieiiiNelvoi*.  tlioujfli  «tili  tninnluci-nl.  hiuo  heeome  turliid, 
vision  tuny  he  redueed  to  a  simple  pei'(rc|.non  of  light ;  and,  even 
when  I  hey  ni-e  transparent,  if  the  image  east  upon  the  retina  should, 
from  anv  opiical  fault,  he  lilurred  or  ill  defined,  the  inipresaion 
<onvej,e(l  to  the  conscimisiiess  will  he  of  a  Iikeinijierfeet  character. 
The  majority  of  [(ersona  are  rendered  eonacinueof  thepoBse«sioii  of 
eye«  only  hy  the  continual  reception  of  clear  images  iVom  the  ob- 
jecra  at  which  they  look,  whether  these  are  near  or  i-emote  The 
minority,  anil  that  not  an  Jnconsidenihle  one,  either  enjoy  clear 
virion  only  under  certain  liniitationa  with  rc<;ard  to  di^tiuu-c,  or 
uao  their  eye*  hy  an  wfVort  which  is  always  pi-rceptihlc,  i*oon  irk- 
aonie,  and  at  last  |>iiitiful  or  fatiguing  Some  |>i'Opto  can  sih) 
clearly  only  a  few  inchest  lifforo  them  ;  others  only  for  ii  rniige 
extei)<lin>;  frniti  arms  leni^tli  to  the  horijioii;  other*,  who  nuiy  hv 
wholly  free  from  disease,  hiive  not  |<erfeet  vision  at  any  distance, 
and  vet  are  often  imeonseions  of  the  defect  under  which  tliey  lalior. 
Ill  tlie  meanwhile,  in  the  estimation  of  the  puhlic,  one  eye  ia  as 
good  as  nnnther;  nnd'althongh  it  is  maidfest  that  the  dillereneoK 
ahove-niealioned  must  greatly  intluenee  the  fitness  of  individnaU 
for  this  or  that  vocation  in  life,  yet  wo  scareelv  ever  lieiir  of  these 
differences  heing  taken  into  account  in  the  training  of  ehililren,  or 
in  the  choice  of  professiona  for  young  men.  It  la  niiite  eonnnon 
for  a  child  with  defective  sight  to  he  repeatedly  pumalied.  tnith  at 
echool  and  at  homo,  (or  errora  which  he  is  unahle  to  avoid  ;  and 
there  are  numbers  of  tjeoplc  in  the  world  who.  hy  the  con- 
tinued o[K'ration  of  similar  ignorance  or  though  I  Iciwin-ss  in  their 
more  mature  year*,  are  tied  to  occupations  which  are  to  them 
continual  source«  of  diMmmfnrt,  and  sonietiuict  soureL'8  of  danger. 
The  merely  structural  imperfeetions  of  healthy  eyes  are  matters 
which  nn^inre,  both  front  the  medical  profession  and  from  the 
public,  a  greater  degree  of  attention  than  they  have  hitherto  gen- 
firiilty  rei*ived  The  jiecnliarifies  of  the  organs  as  optical  instru- 
ments have  tended  to  pbiee  them  outride  the  bonmlariesof  nrdinari' 
phvsiolouiciil  research  ;  and  hence,  during  many  vears.  ojititral 
philosophers  unac(jnainte<l  with  physiologj'  were  guttered  to  build 
up  a  fanciful  atruclnre,  conii»osea  of  hypothesea  at  once  ingcnioua 
and  erroneous,  with  regiird  to  the  nature  and  uses  of  the  several 
parts  of  the  eye,  and  with  regard  to  the  degree  of  phyi;ical  (K.'rfec- 
tion  which  it  usually  attain*  Heforc  attempting  to  dissipate 
some  of  the  unfounded  belief*  whidi  have  hwrn  thu*  produced, 
tbere  ure  certain  general  (question*  which  rcjuiru  a  brief  cuusidera- 
tiou. 
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The  inversion  of  the  retinal  image,  which  has  been  mentioned 
as  a  feature  common  to  the  eye  and  the  camera,  is  a  neeessarj 
pesnlt  of  the  intercrossing  of  pencils  of  light  wliich  have  jmssed 
throagh  a  small  aperture,  or  have  been  refracted  by  a  convex  lena, 
and  the  ratinnale  of  the  matter  is  too  fully  set  forth  in  books  on 
natural  philosophy  to  require  description  here.  But  it  is  only 
comparatively  recent  knowledge  of  the  anatomy  of  the  retina 
which  enables  ub  to  understand  how  it  is  that  the  inverted  image 

Eroducea  erect  vision  ;  a  question  which  was  long  warmly  debated 
y  the  learned.  It  is  now  manifest  that  it  ia  not  the  retina  as  a 
whole  organ  which  perceives,  but  that  each  individual  bacillus  in 
the  retina  pc^rceivcs  its  own  share  of  the  picture  formed  ujion  the 
general  surface.  And,  as  the  bacilli  stand  radially  upon  the  inner 
aspect  of  the  posterior  hemisphere  of  the  eyeball,  they  are  so 
directed  that  each  will  see  its  own  part  of  the  object  in  its  proper 

Fio.  t. 


place.  In  Fig.  5,  for  example,  the  line  a  b  represents  an  object, 
and  a'  b'  its  inverted  image  upon  the  retina  But  the  individual 
bacillus  at  a'  looks  up  towards  the  jxiint  a,  and  sees  the  direction 
from  which  the  light  comea;  while  in  like  manner  the  individual 
bacillus  at  b'  looks  down  towards  the  lower  part  of  the  object. 
As  regards  the  retina  as  a  whole,  the  inversion  prn<)uces  its  natu- 
ral efiecta,  whenever  there  is  any  localized  loss  of  vision.  A  de- 
tachment of  the  upper  half  of  the  retina  may  leave  the  stars  visible, 
while  it  takes  away  the  ()ower  of  seeing  the  ground  ;  and  a  detach- 
ment of  the  lower  half  produces  a  darkness  above  which  patients 
often  compare  to  having  the  peak  of  a  cap  pulled  down  over  the 
eye.  Hiemorrhages,  and  other  local  changes,  must  also  be  looked 
for  in  a  direction  opposite  to  that  of  the  gap  which  they  produce 
in  the  visual  field. 

The  axis  of  the  globe  has  been  already  defined  to  be  an  imaginary 
lino  drawn  from  the  fovea  centralis  to  the  geometrical  centre  of 
the  cornea.  The  axis  of  vision,  on  the  other  hand,  is  an  imaginary 
line  drawn  from,  the  fovea  centralis  through  the  object  looked  at, 
and  it  ia  seldom  coincident  with  the  axis  of  the  globe,  but  forms 
with  it  a  small  angle.  Along  the  axis  of  vision,  we  have  the  range 
of  vision,  which  lies  between  the  near  point  and  the  far  point — 
terms  which  sufHcieutly  express  their  own  meaning,  but  which 


88 


ASATOMT    AND    PHTI 


J 


Kfer,  as  mil  be  Been  hereafter,  to  different  localities  in  space 
difli^n'iit  individuals. 

The  occiirreiioe  of  single  vision  with  the  two  eyes  is  a  mat 
which  has  pivon  riso  to  ninch  «M.>culii(ion.  nnd  uf  which  we  knon 
little  more  thun  thnt  il  takes  \miw  only  under  certain  conditions 
We  ean  conibiim  llic  two  images,  so  its  to  receive  from  Ihcm  fl 
tingle  impiv<»ion  updn  the  eoiiscioHsncss.  only  when  they  arc  syifl' 
metrically  di*j)oscd  upon  ihu  two  iftina-. 

The  most  coiiiinon  manner  in  whioh  the  eye*  dejiart  from  whs) 
may  ho  crmsidered  a  normal  Mtnndnrd  i«  by  «ionie  dii*['rniiorfior] 
between  the  Itrngth  of  the  axis  of  the  t;loho  nnd  tin-  ojitical  i>ow*i 
of  till-  ii-frneting  modia.  Kvery  oniivex  lens— and  the  refracting 
meilia  collectively  may  be  ho  considered  —  liiis  a  special  distance  at 
which  alone  it  produces  a  clear  imntfe  of  a  givon  object.  The  dis 
tanee  of  the  clear  iniaue  from  the  lena  ix  known  as  the  focal  lengt]i 
of  the  latter,  and  it  mcreases  as  the  object  is  brought  nearer:  sc 
that,  in  the  camera,  we  have  a  screw  [or  rack|  adinstment  by 
which  to  vary  the  position  of  the  lens,  according  as  we  want  an 
image  of  a  near  or  u  remote  point.  In  the  eye,  the  distance  b& 
tween  the  lens  and  the  rt'tiiia  i-iiniiot  be  varied :  out  tlie  «ame  r*-sult 
is  produced  by  iiicreni*irig  the  stienglh  of  ihe  lens  by  the  action  Ol 
the  ciliary  iimsclc.  When  this  muHcle  is  at  rest,  the  lens  it<  at  iti 
weakest,  thnt  is  to  say,  it  hn^  its  greateitt  focal  length  ;  nnd,  ns  th< 
muscle  contractx,  the  lens  beeomen  more  i-i-nvex.  stronger,  or  ol 
amnller  focal  Iciiglb.  This  change  U  called  "aecornmodation," 
sini-e  by  its  nioans  the  eye.*  arc  "  aecoinniodated  "  tn  vi'iion  at  diP 
ferenl.  ilistanocs.  I'erhap»  the  best  example  of  the  need  of  accom- 
modafion  is  that  given  hy  Donden* — namely,  (bat  if  we  place  n 
page  of  piinl  as  far  away  fnmi  the  eyesa^  we  can  read  it  comfort- 
ably, and  look  at  it  through  a  piece  of  net  held  itomewhat  nearoi 
to  us,  we  shall  find  thai  when  we  accommodate  for  the  distance 
of  the  tyj*.  so  :iB  to  rend,  we  cannot  distinctly  see  the  fibres  of  the 
net,  and  only  recognize  some  indefinite  intervening  film.  On  the 
other  hand,  when  we  acconmiodnte  for  the  shorter  distance,  and 
see  the  fibres  of  the  net  sharply  and  distinctly,  we  cannot  at  the 
mine  time  read  the  type,  although  onrgBRc  is  still  directod  towardi 
it.  The  nonnni  or  ideal  eye  is  one  in  which  the  axis  of  the  eyeball 
is  of  Ihe  same  length  as  the  fiK-al  distance  of  Ihe  refracting  iiicdta 
for  remote  objects ;  so  (hat,  in  looking  at  the  horizmi,  the  eye  »toc« 
clearly,  allhongh  it  is  ijnitc  passive;  and  accommodation  is  only 
brought  into  piny  for  objects  that  are  nearer  at  hand.  Such  an 
eye  19  said  to  be  "emmetropic,"  and  one  that  does  not  fulfil  the 
asMgned  conditions  is  said  to  be  "  nmetropie."  it  is  obvious  that 
there  may  he  two  contrasted  forms  of  nnictropin;  one,  in  which 
the  axis  of  I  he  eyeball  is  shorter  than  ihetWal  length  of  its  media; 
another,  in  which  the  axis  is  longer  than  the  focal  length  The 
first  form  is  called  "  hypennetropia ;"  and  in  it,  as  Ihe  focal  length 
IB  greater  than  the  axial  length,  there  is  no  clear  vision  until 
the  former  is  diminished  by  accommodation  Accommodation  i« 
therefore  called  into  constant  exercise,  and  the  ciliary  muscle  is 
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never  paesive.     It  is  exerted,  more  or  leas,  according  to  the  de- 
gree of  the  bypermetroriia,  in  looking  at  distant  objects,  and  etill 
more  when  the  gaze  ia  directed  to  near  ones.     The  ejes  soon  be- 
come tired  by  the   anrenittting   eftbrt  which  is  thus  demanded 
from  them ;  and  the  mere  continuance  of  seeing  is  in  itself  irk- 
some.    The  flatness  of  a  hypermetropic  eye  is  generally  [in  the 
higher  grades  of  hypermetropia]  very  mamfeet  when  it  is  turned 
towards  the  nose  and    looked  st  from   the   temjionil    side ;  and 
the  malformation,  for  reasons  to  be  discussed  hereafter,  produces 
liability  to  convergent  squint.     In  the  other  form  of  ametropia 
the  axis  of  the  eyeball  is  longer  than  the  focal  length  of  the  me- 
dia, the  globe  lieing  unduly  elongated  from  front  to  back.     There 
is  then  no  distinct  vision  except  for  near  objects  ;  and  the  eye  is 
raid   to   be   short-sighted   or   near-sighted.      For   this   condition 
the  most  correct  name  would  be  hypometropia ;  but  the  trivial 
designation  "myopia,"  which  was  applied  to  the  associated  defect 
of  vision   long  before  its  nature  was  understood,  is  too  firmly 
established  to  be  disturbed  for  the  sake 
of  symmetrical  nomenclature      We  have  fio.  «. 

thus  three  ty-pes  of  eye,  all  of  frequent  •""""^^^^^Nl "•. 

occnrrenee.     The  normal,  or  emmetropic         y^  '-X  \ 

type,  is  shown  by  the  dark   line   in  the        /  /\  \  \     "■. 

annexed  diagram,  Fig,  6;  while  the  hy-      (    I  j  ^    1     ' 

Jermetropie  type  departs  from  it  in  the       VX'  /  /    /' 

irection  of  the  internal  dotted  line,  and         ^^s,^      -:J/ ••' 
the  myopic  type  in  the  direction  of  the  ^^'•^=~rr^--' 

external  dotted  line.  For  the  myopic  dis- 
tant vision  is  impossible,  and  for  the  hypermetropic  eye  sustained 
near  vision  is  generally  impossible,  except,  in  either  case,  by  the 
aid  of  optical  appliances  The  state  of  a  passive  eye— whether  it 
is  emmetropic,  hyt>ermetropic,  or  myopic — is  called  its  "refrac- 
tion," and  is  often  an  element  of  great  importance  in  the  investiga- 
tion of  diseased  conditions.  The  enmietropic  eye  has  its  far  point 
at  infinite  distance,  so  that  its  range  of  sight  has  no  remote  bound- 
ary,while  its  near  point  is  at  a  distance  determined  by  its  power 
of  accommodation.  The  myopic  eye  has  its  far  point  at  some  finite 
distance —such  as  one  foot  or  three  feet — beyond  which  it  cannot 
see  clearly,  and  its  near  point  within  this  distance;  while  the  hy- 
permetropic eye,  in  its  passive  .'itate,  has  no  actual  far  point  or 
near  point,  and  no  clear  vision  at  any  distance,  except  by  the  exer- 
cise of  accommodation.  [The  myopii;  eye  has  its  far  [loiiit  at  some 
finite  distance  and  its  near  point  nearer  than  in  the  emmetropic 
eye;  the  hypermetropic  eye  has  "no  cleiir  vision  at  any  distance 
except  hy  the  exercise  of  the  accommodation,"  and  in  extreme  cases 
not  even  then,  for  the  reason  that  the  refractive  defect  may  be  so 
great  that  the  total  accommodative  power  is  insufficient  to  adjust 
the  eye  even  for  distant,  much  less  for  near  vision  ] 

The  function  of  accommodation,  by  which  the  refraction  is 
modified,  depends  upon  the  elasticity  or  plasticity  of  the  crystal- 
line lens,  and  upon  tne  degree  in  which  its  shape  can  be  altered  by 
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vfti'viiiE;  i<la1c8  of  the  oiliury  iiiuscte.  The  lens  is  he)iev«(l  to  })os- 
iwttD  ilH  niiixiiiiiini  of  plHi<lk-ity  hI  about  eltivun'  yenr^  of  a^c.  mid 
ffoni  thiit  tiiiiciiH  iitV«dvanw««,it  become*  grudually  banit-r.  with 
eori-esimiKiin^  loss  nf  nocoiiinniilntion.  As  atic-oniDKHliilion  diiiiin- 
iahea,  the  near  (joint  rewdea  farther  and  farther  froin  thp  eye.  iind 
thu  noaresr  jmrtioii  of  the  range  of  vision  is  ciirlailcd  in  a  t-orrtv 
BpondinfC  manner.  Thin  c-hiin]ie  is  a  |ierfei?tly  Dutnrul  oiii.',  which 
ocL-iir&  in  all  eyes ;  ami  ihu  resulting  im[>Grfoi'tion  of  finiirtion,  when 
it  attains  a  (.■onspiciHiua  degree,  is  denominated  "  prefibyofiia,"  or 
aged  night. 

Apart  from  thtwe  variations,  a  t-hiof  dift'erence  between  the  eye 
and  u  u.imvra,  or  any  artitiviul  optit-al  inHtniinent.  de[ien<)e  iii>on 
the  prt'iiter  exioni  of  field  which  the  eye  t>nibraci>8.  Tbi*  held 
may  be  !<aid  to  extend  over  Hid  <K'[;reeit  from  »ide  to  nide.and  over 
120  ilegn-e«  froui  above  dnwinvurrU;  but  whereas,  in  tlie  ftrtiticial 
infttniiiK-nt,  we  demand  clear  definition  to  the  margin  of  the  field, 
wherever  ihia  may  bo,  in  the  eye  we  obtain  clear  detinilion  only 
in  the  centre,  over  a  space  which  wonid  contain,  at  the  diitlancc 
of  a  yard  from  the  cornea,  abont  four  letters  of  the  ty|>e  in  wliii-h 
this  page  is  printed.  (The  diameter  of  the  foiva  •t^iilrnU^  corre- 
B|)on(ls.  in  the  field  of  vision,  to  an  aiignlar  magnitnde  which  can 
be  covered  by  the  nail  of  one's  tbretinjcer  when  the  hand  is 
stretched  oin  a«  far  aa  possible. — IlelnihoTtx,  J'nptdur  Ijeduifs  on 
Scieniifi''  Sahjerfs :  "-The  Kyr  tis  nn  Optical  InitrUTiient"\  Witliin 
such  a  splice,  a  normal  eye  should  be  able  to  distinguish  two  [xiints 
seimrated  by  about  a  sixteenth  part  of  the  space  itself,  or  by  one 
minute  of  angular  nieusureincni ;  but.  beyond  its  boundaries,  vision 
becomes  procressivi-ly  more  and  more  indistinct  up  to  the  limits  of 
the  fielil  Tin'  image  formed  within  the  eye  has  been  well  com- 
jiarcd  to  a  drawing,  of  which  the  centre  is  exipiisiteiy  finished, 
while  the  marginal  parts*  ni-e  merely  sketched  in  outline.  Of  the*« 
we  see.  indeed,  enough  to  cull  our  attention  to  any  noteworthy 
objecl-  or  pheiionieim;  towartis  which,  aa  soon  as  we  are  thus 
warned  of  their  preaence  or  occnrrenw!,  the  direct  gaze  will  l>e  im- 
medifiiely  turneit.  allowing  the  jirevious  object  of  reeiird  tn  paa^ 
out  of  sight,  or  to  lajtseiiito  marginal  iiidistinetneHs.  The  mobility 
of  the  eye  almost  neuIraliKea,  so  to  aiieak,  the  narnkWEieaa  of  the 
field  of  exact  vision  :  insomuch  that  trie  fact  of  this  narrowness  ia 
unknown  to  the  majcinty  of  persons,  and  becomes  a  matter  of  sur- 

firise  when  shown  by  observation  or  ex[)eriraent.  In  technical 
angnage.  the  acute  vision  with  which  wo  see  objects  uikih  which 
the  attention  is  fixed  is  called  '{ii-rrt  n'sion  :  and  the  iini)erfect 
vision,  which  renders  us  couscious  of  the  main  outlines  of  lateral 
ohjecta.  is  distiiiguislav]  as  indireel.  The  former  is  the  function 
of  the  fovea  centralis  and  macula  Intea  only:  Ibu  latter,  of  the 
whole  of  the  latenil  portions  of  the  retina,  in  which  the  wreipient 
elements  are  overlaid  by  the  gninular,  the  ganglionic,  aiiu  the  fibre 
layers. 

'  [Wtarn  notawBTDnf  anv  invctti|[<itinn>  fixing  ihiix  dafintltily  the  kg*  Mt  which 
Ibo  {ilntUcitr  t>r  lh«  leov  Is  Ht  It*  mniimutn.] 
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The  eye  difTers,  moreover,  from  all  the  compound  inatrumenta  of 
the  optician,  in  the  absence  of  any  (irovisinn  for  the  correction 
of  what  are  eallftd  in  optica  the  "  aberrations  "  produced  by  refract- 
ing media.  These  aberrations  are  of  two  principal  kinds,  the 
"chromatic"  and  the  '•spherical," 

Chromatic  aberration  is  a  coiiseqnence  of  the  compound  charac- 
ter of  solar  rays,  which  are  made  up  of  different  kinds  of  light, 
alt  refracted  in  different  degrees  by  any  single  substance,  and  there- 
fore incapable  of  being  united  by  it  in  any  single  focns.  Because 
we  are  not  sensible  of  color  fringes  round  the  objects  of  our  regard, 
it  was  long  supposed  that  the  eyes  were  achromatic,  and  that  their 
achromatism  was  produced,  as  in  componnd  lenses  mside  by  art, 
by  differences  in  toe  powers  of  refraction  and  dispersion  of  the 
successive  media,  the  cornea,  the  aqueous  humor,  the  crystalline 
lens,  and  the  vitreous  body.  But  recent  research  has  shown  that 
the  eves  are  so  far  from  being  achromatic  that,  when  accommo- 
dated for  infinity  in  red  light,  they  are  only  acconinioilated  for  a 
distance  of  about  two  fi  et  in  violet  light  -,  and  this  may  be  made 
manifest  by  looking  at  any  distant  flame  which  is  covered  by  a 
cobalt-blue  glass.  Such  a  glass  transmits  the  red  and  the  violet, 
but  absorbs  the  yeliow  and  the  «reen  rays  of  the  spectrum  ;  and 
persons  with  normal  vision  see  through  it  a  defined  red  ttame, 
surrounded  by  a  wide  halo  of  bluish  violet. 

Spherical  aberration,  in  glass  lenses,  produces  distortion  of  the 
image  at  the  margin  of  the  field  '  It  depends  upon  the  fact  that 
divergent  rays  strike  the  surface  of  the  lens  at  different  angles 
near  the  centre  and  at  the  margin,  and  are  more  sharply  re- 
fracted at  the  latter;  so  that  the  focus  of  the  marginal  portion 
is  nearer  the  lens  than  that  of  the  central  portion,  ff  we  look  at 
any  surfa'.'e  through  a  moderately  strong  njiignifier,  and  gradually 
increase  the  distance  between  the  two,  we  shall  soon  reacli  a  point 
at  which  the  marginal  image  is  blurred,  while  that  of  the  central 
portion  is  still  distinct  and  clear.  Opticians  remedy  this  defect 
by  the  use  of  diaphragms,  or  "stops,"  opaque  plates  with  central 
openings,  so  that  the  marginal  part  of  the  lens  is  covered,  *  It  was 
long  believed  that  the  iris,  in  the  human  eye,  fulfilled  an  analogous 
function  ;  but  exact  investigation  bas  shown  that  it  does  so,  if  at 
all,  in  a  very  imperfect  manner.'     In  truth,  the  curvatures  of  the 

'  [Sphcricul  alierration  is  k  iiwpssHrv  result  of  IHb  prnplriyimnil  »f  BjiliuricrHl  sur- 
fuoi  in  grindinij  li'nsva,  perfcut  sphorioiil  surracci  nut  mukini!  h  perfi-et  ii'nu.  It 
increases  with  the  incrpngo  in  tho  diNmi'lcr  (or  n|ii'rturn)  ••(  Ihn  Ifns,  b"t  Ht  h  mora 
npid  ratp,  iind  ite  vITecl  in  tlii<  formation  or  hii  iinHii:«  which  is  indi'4tinL-t  in  all  iti 
pHrls.  Tha  indiHinctnitM  or  hlurritie  ol*  thr  iiinrirliiHl  portiomi  of  ih"  imngo,  oi  in 
the  eiperimi-nt  dcfcribed  in  tho  text,  \»  dependenl  im  quite  iiniilhur  tnuBB,  vii  ,  the 
fact  that  the  marginal  nnrtinns  of  the  ubjci't  aro  furthur  than  ita  centrnl  portions 
from  the  oentro  of  the  lenii.] 

)  [Although  sphericnl  atwrralion,  in  a  strict  iionBe,runnotexii>t  in  the  eye,  fur  Ihe 
mfon  that  iti  refriielinK  lurfncee  are  mit  true  sphi-rival  curves,  it>  d^fi'cta  are  Btill 
of  a  liind  t«  be  ]E;reRtlv  diminished  in  thoir  efllvt  iipnn  the  Hcutonnsa  of  vi^tion  by 
the  nclion  of  a  "etop  "  or  diHphragm,  and  thif  function  tho  iris  exiiotly  and  effi- 
ciently performs,  by  picludin^  the  marcinnl  porlii>n'^,  both  of  the  liii>»  and  of  the 
cornea,  trom  parlicipalioa  in  the  formation  of  the  retinal  imago  in  direct  vi!>iun.] 
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aurt'acee  of  f  lio  «J6  «re  exceedingly  irrojjiilar,  jreuerally  not  splier- 
icul  at  all,  Imt  cllipsoidiil.  ami  liiflereiil  in  tliflcrent  directuMis; 
ftiid  those  eliijiAoklul  I'urfiicf-'*  an-  not  alwiiys  concentric,  the  centre 
of  tlie  crvHtaliinc  leim  boine  often  out  of  line  with  that  of  the 
enrnea.  1'he  result  if»  that  there  arc  few  poo|ilo  who  can  «fe  hori- 
zontal and  vertioal  line*,  nt  the  name  time  and  at  the  same  din- 
taiieo  frnin  the  eye,  wi ill  llje  sitnic  lie^rec  of  elearne:***;  and  the 
optical  picture  formed  l>y  the  rcfraetinu  nu>-<liu  iijion  llie  retina  ia 
often  diiilorttnl  in  a  deiiree  oempareil  to  which  any  defectfl  dne  to 
epherioiil  alierration  would  lie  imipnreeialile.  Beaidea  this  diaiop- 
tion  tliei-c  i«  another,  traceahle  to  the  lihrillate<l  Btructure  of  the 
erystalline  lens,  which  causes  ua,  when  we  regard  nny  diatunt  point 
of  liprht.  inch  um  a.  etar.  to  aee  it  surrounded  by  an  appeanmee  of 
rays.  These  rnvB  buve,  of  course,  no  objective  existence,  and  they 
difter  in  their  arningement  in  the  eyes  of  each  sjK-ctator. 

The  media  of  tlio  eye.  in  reality,  are  far  from  being  either  homo- 
geneous or  perfci'ily  iriin^purent.  If  we  look  tliroUi;h  a  very  smnll 
ojiening  njion  an  illuminated  surfiiee  'tlie  best  inefhod  is  to  make 
a  pinhole  in  a  tliin  nboel  of  metal,  and  lo  place  il  over  tlie  eye- 
piece of  a  mieroscopp,  with  moderate  mirror  illumination  of  the 
ohjetrtivct,  we  shall  aee  the  licld  of  rion-  occupied  by  many  sta- 
tionary gninules  or  apberieal  objects,  by  sonu-  atationary  tihres. 
and  by  many  floating  fibres,  which  resemble  Iteailed  tilamente.  All 
these  are  shadnwa  cast  u|M>n  the  retina,  and  tin-n  projected  out- 
wards a»>  visible  objects;  the  atationary  shadows  being  ca«t  by 
nnj)erfectly  rranaparent  [laris  of  the  crystalline  lena ;  the  floatine 
shadows  by  imperfectly  trunajiarent  tihrilln"  in  the  vitreous;  and 
thu  imperfect  transparency  being  dne  to  the  presence  of  nuelei,  or 
even  ti>  some  difference  between  the  index  of  refraction  of  a  oell 
or  fibre,  and  that  of  its  surrounding  parts.  Ai^aiiK  the  media 
pre.sent  phenomena  of  fluorescence  and  interference  which  are  very 
markttl  if  wc  8«ck  them  properly.  If  we  throw  a  tine  peneil  of 
light  tliri>n;;li  the  fully  diluted  pupil,  we  can  dii^tinetly  ioll'>w  its 
track  into  tlie  depths  of  the  eye  hy  the  reHcetioii  of  its  blue  waves 
from  the  orgunic  particbw  asiHintt  whieb  Ibev  break  :  and,  if  wo 
light  np  either  tbc  cornea  or  lliv  erystalline  lens  with  bine  rays 
only,  we  shall  see  a  reflex,  like  that  of  a  solution  of  qninine.  from 
tJiese  apparently  colorless  atnicturea. 

The  retinal  anrfnee  which  receivea  the  image  ha«  its  full  share 
of  imperfections.  Over  the  entrance  of  the  optic  nerve,  where  the 
layer  of  rods  and  cones  is  wanting,  it  is  absolutely  blind  ;  and  this 
blind  s|iot  measures  not  less  tliaii  six  degrees  in  the  horiznntftl,  by 
eight  in  the  vertical  direction.  If  we  draw  on  »  piece  of  paper  a 
small  dot  or  cross  as  an  object,  and  thri'e  or  four  inches  lo  the 
right  of  it  a  black  clivle  half  an  inch  in  diameter,  and  if  we  look 
steadily  at  the  dot  witli  the  right  eye  only,  while  we  move  tbe 
pti|)er  to  and  fro,  we  *hall  soon  find  a  distance  at  which  the  black 
circle  vanishes.  The  larger  retinal  vea*ela  also  form  ■'  blind  lines'* 
radiating  from  the  sjKit ;  and  a  j)oint  of  liuht  may  ho  made  to  dis- 
appear as  it  [osses  nero»s  or  along  them.    Cnder  certain  coaditioot), 
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moreover,  they  cast  ahadows  upon  the  percipient  laj-er,  and  thua 
interfere  with  the  perfection  of  the  retinal  image. 

Laatly,  the  centre  of  vision,  the  yellow  spot  itself,  by  reaaon  of 
its  own  tint,  occasions  deceptive  color  senaationa,  and  masks  or 
overpowers  feeble  luminous  inippesaiona.  It  is  weil  known  that 
some  of  the  smaller  stara  are  seen  more  readily  when  we  look  a 
little  aaide  from  them  than  when  we  look  at  them  directly ;  and 
this  ia  due  to  the  coloration  of  the  yellow  spot,  by  which  the  star 
is  as  much  disguised  as  if  it  were  looked  at  through  a  piece  of 
yellow  glass.  I'rofessor  Clerk  Maxwell,  in  a  lecturejit  the  Royal 
Institution,  pointed  out  that,  in  consequence  of  differences  in  the 
tint  of  the  yellow  s[>ot,  a  color  which  one  [lerson.  on  comparing  it 
with  white,  would  call  pinkish,  would  be  said  to  be  greenish  by 
another.  He  also  displayed  a  method  by  which  the  presence  of 
the  yellow  coloring  matter  in  the  retina  may  t)e  rendered  manifest ; 
a  method  for  which  he  was  indebted  to  I'rofeasor  8tokes.  It  con- 
sists in  looking  at  a  white  object  through  a  solution  of  chloride  of 
chromium,  or  at  a  white  screen  on  which  light  which  has  passed 
through  thia  solution  ia  thrown.  The  solution  transmits  a  mixture 
of  rea  light  with  the  rays  near  the  line  F — that  is,  in  the  middle 
of  the  blue — [between  the  green  and  the  binel  of  the  prismatic 
spectrum,  which  are  strongly  absorbed  by  the  yellow  a^iot.  When 
tnis  mixture  falls  on  the  general  surface  of  the  retina,  it  appears  ot 
a  neutral  [aea-green]  tint ;  but  when  it  fnlla  on  the  yellow  spot,  only 
the  red  light  rcachea  the  percipient  nervous  elements,  and  a  red 
patch  is  seen  floating  like  a  rosy  cloud  over  the  illuminated  field. 

All  the  eensationa  produced  by  coior,  beyond  the  region  of  the 
yellow  spot,  are  diflerent  in  different  jwrts  of  the  retina,  and  are 
less  vivid,  certain,  and  distinct  in  the  marginal  parts  than  near  the 
centre.  The  margin,  for  example,  ia  nearly  inaenaible  to  red ;  ao 
that  the  outline  of  a  red  object  can  be  aeen  when  it  ia  held  far  to 
the  right  or  left,  long  after  its  color  haa  ceuaed  to  be  distinguish- 
able. Again,  in  a  feeble  light,  red  objects  become  comparatively 
invisible  [or  rather  indiatinguishable]  ;  as  all  know  who  have 
tried  to  find  red  frnit  in  the  twilight  of  a  summer  evening. 

We  arrive,  in  this  way,  at  a  somewhat  formidable  total  of  im- 
perfections in  the  eye,  when  it  is  reganled  aa  an  optical  inatra- 
ment ;  and  it  becomea  intereating  to  inquire  why  they  interfere  so 
little  with  its  efficiency  as  an  organ  of  vision.  The  answer  must 
be  afforded,  first,  by  the  imperfect  attention  which  ia  naturally 
paid  to  any  indirect  visual  impressions,  that  is,  to  any  appearances 
which  can  only  be  seen  if  they  are  aought  for  in  the  outer  parts 
of  the  field,  while  the  direct  gaze  ia  turned  away  from  them; 
secondly,  by  the  faculty  of  accommodation ;  thirdly,  by  the  de- 
gree in  which  our  conclusions  about  what  we  see  are  ihe  reanlts  of 
an  experience  in  which  the  eyes  are  aided  by  the  re()orts  of  other 
senses  ;  and,  lastly,  by  the  influence  of  habit. 

The  prevailing  disregard  of  the  phenomena  of  indirect  vision 
can  hardly  be  better  illustrated  than  by  the  fact  that  it  was  re- 
served for  Mariotte,  in  the  reign  of  Charles  II,  to  discover  the  ex- 
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ifttcnco  of  fio  cuii^iilcmMo  a  lui'unn  as  the  blind  spot.  Itofortt  his 
tiiiie.nicti  hud  imt'd  their  eye»  fur  th(iii»aii<U  iit'yfiint.yiid  yet  tlioy 
liad  SKI  coiifiitiiilly  m-iili-iMod  ihc  latlor  purliiui!*  of  the  fiold  th»t 
theyncverbeouiiiftfoii^'ionaofthwogroiiT  ilH'wt«iii  (iiem,  Thclwo 
Wind  ppota  werp  oin>  oti   either  side  of  tlio  nlijcet   looked  at,  and 


snota  wei-i 
always,  ll 


were  alusyH,  ihorefore,  hoih  out  of  siffht.  and  owt  of  mind.  It 
wan  only  wliPii  Mariolte,  wishinj;  to  i<-si  the  «hare  of  tho  choroid 
in  vinion,  desitjiifdlv  lironeht  the  image  of  an  olijeci  iijHin  a  jinrt 
in  whieh  the  clioniid  is  wantinic.  that  he  found  out  the  insenai- 
hility  of  th(!  optic  nerve  to  light.  Few  yieople  even  now  ai-e  aware 
tliHt  they  ciinnot  dif>tingui8h  red  with  any  marginal  part  of  the 
retina.  When  Ihey  want  to  dislinguinh  rod.  they  inittinctivcly 
look  it  it  ;  mid  tht-n  it  \%  nwn  hy  n  part  whi<h  i«  no  huigiT  tiiar- 
ginal.  Many  of  iliu  |>)ienriuipn»  of  aljornition  nr<^'  liH-nlizcil  in  the 
&anie  manner  ;  and  they  ai-e  lhu«  mo  ntteriy  dii"r«giirded  Ihitt  their 
verv  existence  n>mitin)>  nnknuwn. 

'I  he  function  of  ftcPoinnioiJaiion  haft  heen  already  deserihe*!  as 
that  l»y  which  the  yellow  sj«)t  reeeivea  nhnrply  defined  iinnires  of 
objei-'tn,  at  whatever  distance  they  niav  be  situated  ;  by  whn-h.  in 
the  language  of  optics,  the  eye  is  nAjusied  tn  see  clearly  either 
from  nfiir  or  at  bund.  The  rays  of  light  from  distant  objects  are 
U])prn.\iriiatcly  parallel ;  :iiid  an  cTiimetro].ic  eye.  when  in  rejxise, 
unites  ibcni  into  a  clear  picture  ujw>n  the  retina.  The  rays  fi-oni 
ncMr  objects  are  no  longer  jiamllel,  but  divergent ;  and  the  same 
adjnatiMent  would  no  lunger  unito  theni.  lint  to  the  eye  the  crav- 
ing for  H  dear  image  is  an  irrepressible  instinct ;  and.  us  any  ob- 
ject a[iproachi.'i<,  or  as  the  regurd  is  turned  from  a  di)>laiit  object  to 
a  near  one,  the  ivfnictivc  |iowcr  is  at  the  catue  time  inercascil  by 
the  ert'nrt  of  tlie  eiliary  muscle,  anil  the  clear  innigc  is  stiii  ob- 
tained. The  *a[iie  power  of  internal  variation  come*  into  play  to 
prevent  the  formation  of  dim  imuges  as  ii  re»nlt  of  spherical  aber- 
ration or  of  asjiberio.ity.'  The  eye  adjust-'*  itself  involnnlnrily  for 
the  asjiect  as  well  a«  for  the  dii*tjiiice;  and,  in  the  ease  of  a  rier- 
son,  for  example,  whose  vision  for  liorixontal  and  for  vertical 
lines  is  diHerent,  the  vertical  and  the  horizontal  boimdaries  of  a 
square  are  not  looked  at  together,  as  by  a  normal  eye,  but  in 
immediate  and  alternating  succession.  In  this  way  the  iiosseesor 
of  a  defective  eye  may  remain  in  ignorance  of  his  defect,  or  may 
be  guided  to  a  knowledge  of  it  onlv  by  the  fatigue  which  his  con- 
stantly varying  accommodative  eftorts  will  in  time  occasion. 

The  influence  of  the  other  senses  in  controlling  tiio  itnpri-*«ion» 
received  through  the  eyes  is  very  considerable,  but  is  chiefly  exerte-d 
at  an  early  jioriod  of  life,  when  it  may  eiisily  e8ca[>o  olwervatioa. 
A  ehild,  for  exnmjile.  whoAc  oenlar  surfaceit,  like  Hawn  in  a  win> 
dow-pane,  distort  nil  they  look  njion,  may  remain  nnronaeiouB 
of  his  jtecnliarity.     lie  i-t  lold  thiit  certain  figures  are  circles,  or 


'  [A»  rsKBrd*  »pli»rlt')il  Aliornitliin  iliU  U  imi  tpim,  ti»lt1i0r  l«  it  *trictl.v  lrn*  in 
lhi>  <-iit«  n(  Nfyminvtry  i>r  llio  ri-rmvlini;  mrrnciv .  fmr  ih*  reutun  tliiil  Htiv  ihiinifp 
of  iid|n>tni('ii[  wliii^ll  impriv™  (Up  ilpflnilion  uf  i><ifl»in  dtlHlli  I'f  ihii  Iniiiti-  iiiuiil 
need)  lni|>iilr  tliv  il?lltii(lvii  uf  such  ulhcr dutitils  >•  wurn  pr^viuimly  uior«  ili>liii«4.] 
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squares,  or  ovals;  and  he  reoognizes  their  identity  although  he 
may  never  Bee  their  true  outlines.  There  conies,  therefore,  to  he  a 
general  consent  about  the  names  of  appearances,  even  though  this 
consent  may  cover  a  certain  amount  of  difference  in  the  appear- 
ances themselves. 

The  effect  of  habit  is  shown  in  our  ordinary  unconsciousnosB  of 
those  impressions  upon  the  nervous  system  which  are  being  made 
perpetually.  Thus,  although  the  artiorescent  vessels  of  the  retina 
stand  always  between  our  gaze  and  outwai'd  objects,  we  remain 
ignorant  of  their  existence,  unless  they  are  brought.into  view  by 
some  new  circumstances,  or  by  some  unusual  method  of  illumina- 
tion. In  the  same  way,  there  are  certain  (lernianent  defects  of 
vision  which  people  learn  to  disregard,  and  by  which,  as  a  matter 
of  fact,  they  are  neither  inconvenienced  nor  deceive<I. 

We  must  therefore  lay  aside,  as  an  asseinbliige  of  pleasant 
fictions,  the  belief  long  taught  and  entertained  that  the  eye  in  any 
way  approaches  perfection  as  an  optical  instrument.  Even  in  its 
normal  constrnction  it  is  full  of  faults,  which  would  condemn  a 
telescope  or  a  ndcroseope  to  be  thrown  aside  as  useless ;  but  which, 
in  the  living  organ,  are  neutralized  by  the  conditions  under  which 
it  Is  exerted,  as  well  as  by  a  varietv  of  physiological  compensa- 
tions. When  wo  step  beyond  the  Iitnits  of  the  normal  eye  we 
soon  tind  ourselves  in  the  presence  of  defects  of  structure,  of  shape, 
of  sensibility,  or  of  directing  [lOwer,  which  the  utmost  extent  of 
our  physiological  compensations  fails  to  correct,  and  which  produce 
either  habitual  discomfort  or  habitual  error.  The  error  may  per- 
hafis  be  disregarded,  as  long  as  the  individual  who  is  the  snhjeet 
of  it  remains  free  from  distress.  But,  wherever  there  is  discom- 
fort there  is  a  possible  or  probable  source  of  disease ;  and,  as  a  rule, 
the  many  people  who  always  feel  that  they  have  eyes  are  walking, 
more  or  loss  unconsciously,  on  the  brink  of  a  precipice  over  whicli 
they  may  at  any  time  fall.  The  protection  and  relief  of  eyes  in 
which  an  exaggeration  of  some  ordinary  defect  over]>ower.>*  the 
resources  of  i^ysiological  compensation,  and  thus,  by  exciting 
nervous  irritation,  muscular  pain,  or  vascular  plethora,  lays  the 
foundation  of  morbid  action,  is  an  object  well  worthy  of  the  atten- 
tion (if  practitiouei-s.  An  inijierfect  organ,  if  its  powers  are  de- 
veloi)eit  and  utilized,  and  its  weaknesses  as  much  as  possible  con- 
sidered, will  usually  last  out  the  lifetime  of  its  possessor;  while, 
if  injudiciously  or  impro[>erly  strained,  it  becomes  exposed  to 
dangers  from  which  it  caimot  be  expected  altogether  to  escape. 


CHAPTER  IT. 


OS  THE   EXAMINATION   OC   THK   EYE. 


The  tmn^partncv  of  nmnv  nf  the  tissues  wliit?h  enter  into  the 
ibrtiiatioii  ot  tlif  eve,  iiiul  iIk-  aL-ftjsBibility  of  most  of  tliem  to 
TMrioiis  nioiU>i<  of  oxitiiiiniitioii,  rpiider  it  in\»y.  goneralK'  spciiking, 
for  llic  surjrfou  lo  itmkt^  liim«'If  tR'(|i]iiinttfd  with  the  fiipta  of  any 
ca«f  of  oculnr  tli»«i«e  or  injury  wliii-li  lio  iniiy  In-  calloJ  ujhui  to 
tfM?«(.  If.  is  rlifi-etore  tW  iiiopp  iiei't'^nftry,  in  itiquiritii;  iiilo  the 
Htfttc  of  tlio  omiD,  tn  utilize  in  ihe  niont  riiiii]i]()rc  iiiniuK-i-  tlie  ml- 
vniitn^es  nfl'nmt'd  liy  its  fitrnetiiri!  iiTirl  paction,  niiH  to  look  «i  it 
in  suc-h  a  way,  and  with  fiich  attention  and  jireeaution,  that 
nolhitig  which  exists  may  i'scH]>e  notii-e.  Even  when  the  condi- 
tion of  Bujicrlicinl  i>art«  conceals  those  which  are  more  dcoiily 
sitnated.  as  when  un  ojiaquo  lens  or  a  tiirl>i(i  cornea  prex't-nts  in- 
spL'ction  of  thii  ri-tina.  or  an  cflusion  t>f  lilomi  into  the  anterior 
ciianiW'r  *hnls  out  thv  iri»  nnil  tht-  [nifil  from  view,  there  acv  still 
nivthod«  of  in^Tstijjiition  whirli  atford  ovidi-m-e  a*  fOnt-liiMivi-  !is 
any  uhii-b  <^-an  u:«uully  be  olilaiiicd  with  ret^ard  to  tht>  internal 
•tPilctiircs  of  llio  body,  (JccH«ional  vrrorB  ol  infercnee  and  int«r- 
pnjtjition  must,  jwriiMps,  ill?  ri'trnrdtnl  ai*  itievitahlu;  Inil  an  (.-rror 
abont  a  matter  of  fa«t  onii  ftntrc^ly  urine  exce|iting  from  ha-^te  or 
f'nnn  CM rel"'i»siu'flr<.  The  lin»t  worditutton'ii  by  a  [wiiioiit,  orlbe  tir«l 
glatn*c  at  III!'  a[i|ienrarife,  may  often  siiftirp  to  iiidi<-al(:-  to  m  iiktlled 
obw'rwr  tin-  diret-iion  of  his  intjniry,  atid  to  contine  it  within  v«r- 
tain  detinitc  limits;  but  wliile  skill  has  yet  to  be  attained,  it  ia 
beat  to  follow  some  settleii  order  of  investigation.  Kor  this  pur- 
jMJse,  an  anatomical  onler,  proceeding  from  the  su]ierf!eial  to  the 
deejier  textnit's  is,  [lorliajw,  the  mo»^t  conveiitent.  and  is  certainly 
the  most  likely  to  insure  thiit  iiot)iiiig  phnll  escapt*  scrutiny.  The 
eyelids  will  ihusL-ome  tirst  under obiH-rvation.  It  is  manifest  that 
tliey  may  depart  from  tlie  hciiitliy  state  in  many  wavs,  by  faulty 
position.  Iiy  swelling,  by  rcdncw,  or  by  Ihe  condition  of  llieir 
mm^insor  Hpjiendagt.'s;  mid  it  insy  be  »w;n  at  once  whether  they 
are  apparently  nornml  or  the  cteai  of  one  or  tjii<re  of  tbi>  e.^nrse 
ehung^-H  ilins  indicated.  Wlieiiever  there  is  any  re<lnefl9  or  irritju 
tiOH  of  the  fHirfuio  of  the  eyeball,  it  is  not  enough  to  note  the  ab- 
sence of  cnar?e  eyelid  changes,  but  the  stale  of  tne  margins  anti  of 
the  cilia  sljonld  becarefnlly  scrutinized.  For  this  pnrrio!*e  it  is  well 
to  nse  a  magnifying  glass  of  about  two  inches  tVx;al  leiiglli :  and. 
with  its  aid.  to  look  closely  at  tlie  growth  and  position  o?  the  cilia, 
moving  the  eyelid  a  little  away  fi'om  the  globe  during  the  exanii- 
oation,  so  as  to  let  the  light  full  at  ditlercnt  angles  from  time  to 
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time.  By  this  method  it  is  easy  to  discover  fine  semi-transparent 
ingrowing  eyelashes,  which  it  would  otherwise  be  [lossible  to  over- 
look \  and  in  the  same  way  I  have  more  than  ouce  found  a  shed 
eyelash,  which  bad  been  carried  into  one  of  the  lacrynial  puncta, 
arrested  in  the  canaliculus,  and  retained  there  to  act  as  a  foreign 
body  of  the  moat  vexatious  kind,  its  iirojecting  portion  tickling 
the  conjnnctivft  of  the  globe  ineesanntty.  [We  once  met  with  a 
case  presenting  exactly  the  appearance  of  a  rather  large  conjuncti- 
val pnlyctenula,  in  which  the  sole  cause  was  the  irritation  exoited 
dnnng  several  days  in  succession,  by  the  stiti'  end  of  an  eyelash  pro- 

Stiug  less  than  a  millimetre  from  the  lower  punctum  laerymale.] 
e  margins  of  both  upper  and  lower  lids  should  be  scrutinized  iu 
similar  feshion  ;  and  tneii  the  whole  surfiice  of  the  conjunctiva, 
both  palpebral  and  ocular.  In  order  to  examine  the  conjunctiva 
of  the  lower  lid,  the  lid  should  be  drawn  tirnily  down  towards  the 
malar  bone  by  the  tips  of  two  or  three  fingers,  placed  on  the  skin 
jnst  above  the  inferior  margin  of  the  orbit.  The  patient  should 
then  look  upwards  ss  much  as  possible,  and  the  lower  retro-tarsal 
fold  will  be  thrown  forwards  and  rendered  prominent.  [The  lower 
portion  of  the  conjunctival  sac  may  be  best  exposed  in  deeply 
set  eyes,  by  drawing  the  lower  lid  a  little  away  from  the  eyeball, 
and  directing  the  patient  to  look  downward, — Arlt,  Krankheilen 
dfs  AugeSy  I,  p.  2.]  In  order  to  see  the  conjunctiva  of  the  upper 
lid,  a  somewhat  less  simple  manteuvre  is  required;  but  it  is  one 
which  ia  easily  learned,  and  which  it  is  essential  to  know.  The 
lids  being  gently  closed,  the  surgeon  takes  some  small  slender  in- 
strunient,  a  prooe,  a  pen-handle,  or  an  open  jienciUcase,  and  places 
it  horizontally  along  the  upper  lid,  just  fielow  the  upjier  margin  of 
the  tarsal  cartilage ;  using  his  right  hand  for  the  patient's  left  eye, 
and  vite  versS.  A  slight  pressure  agaiimt  the  upper  part  of  the 
tarsal  cartilage  inclines  its  lower  margin  a  little  forwanlt*;  and  rhis 
margin  is  then  seized  between  the  thumli  and  index  linger  of  rlie 
diseugiigcd  hand,  which  obtain  a  light  but  firm  hold  of  the  cilia 
and  of  the  edge  of  the  lid.  The  surgeon  draws  the  lower  part  of 
the  eyelid  stilT  more  forward,  and  tTien  with  a  (juick  movement 
turns  it  upwards  round  the  pencil,  which  is  held  immovable,  and 
acts  as  a  fulcrum  of  rotation.  At  the  moment  when  the  upward 
turn  is  given  to  the  lid,  the  patient,  if  not  already  doing  so,  should 
be  told  lo  look  down, and  complete  evci-sinn  will  be  obtaine<l.  The 
everted  lid  may  be  held  by  the  forefinger  against  the  up[*er  mar- 
gin of  the  orbit,  and  the  pencil  gently  withdrawn.  This  tittle 
manceuvrc  takes  many  words  to  describe ;  but  the  thing  is  done 
in  a  moment  when  once  a  certain  knack  has  been  acquired ;  and 
this  knack  consists  chietty  in  the  consentaneous  movement  of  the 
two  hands,  and  in  the  selection  of  the  right  time  for  the  upward 
turn.  [The  important  thing  is  for  the  patient  to  look  downward, 
in  which  act  the  levator  of  the  upper  lid  is  relaxed  ]  In  patients 
with  lax  eyelids,  either  from  weak  orbicularis  muscles,  or  from 
the  effect  of  chronic  inflammation,  even^ion  of  the  upt>er  lid  may 
be  accomplished  by  the  index  finger  and  thumb  of  one  baud  only  ; 
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the  riglit  biiTid  bi-iiig  uwil  for  th«  loft  «>■«,  iind  «'«•  cfrsS,  The  tip 
of  tlio  tiiiKiT,  (ilnoi'il  oil  tlif  liil,  ciiuses  iMiiiic  pr<ii«vtioa  of  itf  lower 
DJiirgiti.  whicli  is  [lieii  seized  Iiy  tljo  oiipob-itKni  of  tlm  ttiumit,  and 
turiivil  over,  tlio  finger  irself  Msrviiifr  tin  a  fiiUrruiii.  [Tliii*  rmuiuor 
l«f  everting  (tie  iijipt-r  li<J  involves  ruder  manipularion.aiid  is  more 
■baiiiful  than  tliat  tii-^r  dcacrihefl  j  The  iid  Iteinj;  everlcfl,  its  inner 
Btirfac'i?  nwiftt  be  examineil  ;  and  it  ninsl.  be  borne  in  mind  rliat 
foreign  bodies  are  eepecialiy  «iit  to  lodge  on  Iliis  aurfaie,  about, 
a  lino  from  the  iirfu-nor  margin  of  the  cartilage.  The  upiter  viil- 
(le-sac  does  not  admit  of  being  cori]]jlotely  everted;  althougtt,  when 
the  patient  U>oktt  down,  iiio«t  of  it  may  be  brought  into  view.  It 
is  not  un  uni-omnioii  plaoc  of  rvlrmit  for  a  certain  elatw  of  foreign 
bodied,  »«inh  as  fnigmeiitH  of  Btniw,  or  of  the  awn  of  barley  ;  and 
it  limy  l>e  fully  oxiiloied  by  llio  bent  portion  of  it  liair-pin,  or  by  a 
wii-e  ioop  »vt  ill  II  liaiidle,  snvb  as  is  ooitimonly  u»ed  for  butloning 
feloves.  Kversion  of  the  iii.i*-r  lid  is  never  very  iignxmblo  to  ibe 
^Kttient,  and  it  must  1h>  iinderHlood  tliat  it  need  not  1k>  praotiix'd 
unless  (here  is  tmtation  of  the  niirtace  of  the  eye,  of  such  a  kind 
as  might  \>Q  caused  by  a  coiioealed  fortjign  body,  or  by  the  state  of 
the  paliieliral  conjunctiva.'  The  internal  surface  of  the  lid  is  often 
covered  by  warty  irrannhttions.  which  are  common  sourcea  of 
undue  vascular  development  on  the  cornea:  and  in  the  lower  retpo- 
tarsal  fold  we  may  tind  grnnulmionB  of  another  kind  — the  so- 
ealled  "eugo  gruiu8,"  whieh  consist  mainly  uf  enUirgcd  lymph 
follicle*. 

When  there  is  obvious  congestion  of  the  ocular  surfaee,  the  point 
ebiefiy  needing  inquiry  is  whether  thiscongetiliiin  is  limited  to  the 
conjunctiva,  or  extends  also  to  the  deeper  ixirtions  of  the  globe. 
Aulivc  congestiou  of  the  conjiinetiva  is  ivadily  jiroduced  by  trifling 
CRUses ;  mid,  if  these  continnc  in  ii|M>rulii'T!,  Ibo  eongesibtn  soon 
beeomefl  chronic  from  tnere  pimsive  dilutatioti  and  loss  of  tone  of 
tbe  vessels.  It  may  vary  in  degree,  from  a  mei-e  vascular  network, 
with  white  interstices,  to  the  production  <if  unifonu  redness,  lint 
Congcsiioii  limited  to  the  eonjunciiva  may  always  bo  tlislingiiished 
by  the  readiness  with  \\hich  the  vessels  may  be  momentarily 
emptied  by  pressure.  If  the  tiii  of  the  index  linger  is  placed 
against  the  cutaneous  surfac-e  of  the  lower  lid,  and  so  used  as  first 
to  raise  it  a  little  towards  the  cornea  and  then  to  make  it  glide 
down  again  over  the  lower  pari  of  the  eyeball,  the  truck  of  digital 

Erewure,  if  the  congoslion  i«  only  coiijunctivid,  will  for  an  inslatit 
0  left  pnri'ly  white,  quite  up  to  the  corneal  margin.  The  vesswU 
refill  a*  the  finger  passes  on,  and  oblitcriite  its  track  liul  if  Ihc 
congi'stion  rcaclics  dcei>er  parts,  as  in  intlaininution  of  the  iris  or 
of  till;  ciliary  body,  it  will  involve  the  fine  vascular  Kono  of  tbe 
sclerotic,  which  surrounds  the  conieai  margin,  and  which  remains 
nnarteirled  by  pressure.  The  vessels  of  this  zone  are  too  minute  (o 
be  individuiilly  visible,  even  when  nverfilltMl ;  hut  their  distension 
forms  around  the  cornea  a  pink  aniiulue  which  is  sometimes  seen 

I  [It  U  iiol  Mfe  to  omit  I'lv  rxH  in  inn  linn  of  IIm.-  cunjunclival  turrntw  of  th«  uppirr 
lid,  cTcn  Ihougli  there  miiy  be  no  marked  lijri-iTKmiu  of  lli«  nn\juiutiiia  ocufi.] 
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through  the  conjunctival  vasouiarity,  and  is  sonietiiiieB  obscured 
by  it,  bat  mav  always  be  brought  to  light  by  the  ert'ect  of  pressure, 
which  then  leaves  a  track  that  is  pink  near  the  cornea,  and  be-, 
comes  white  at  some  little  distance  from  its  margin.  There  is  yet 
a  third  form  of  congestion,  which  is  passive  and  subconjunctival, 
and  is  dependent  upon  some  impediment  to  the  free  exit  of  venous 
blood  from  the  interior  of  the  eye.  In  this  form  the  surface  of 
the  sclerotic  is  traversed  by  distended  and  tortuous  veins  full  of 
dark-colored  blood,  which  may  be  seen  to  emerge  from  the  eyeball 
through  openings  uot  very  distant  from  the  corneal  margin,  and 
to  pursue  their  course  backwards.  They  are  chiefly  met  with  in 
cases  of  chronic  inlernal  inflammation  or  of  increased  tension, and 
are  constantly  present  in  fully  developed  glaucoma.  [They  con- 
stitute also  an  important  diagnostic  sign  in  many  cases  of  inlra- 
oculur  tuniorl 

The  examination  of  the  eyelids  and  of  the  conjunctival  sac 
having  Ijeen  carried  as  far  as  may  be  necessary,  attention  should 
next  lie  given  to  the  cornea.  The  chief  characteristics  of  tliis 
membrane  are  its  uniform  transparency,  and  its  smooth  reflecting 
surface,  which,  as  a  convex  mirror,  atibrds  an  erect  but  diminutive 
image  of  the  objects  placed  in  front  of  it.  In  the  healthy  eye,  the 
transparency  of  the  cornea  allows  us  to  see  the  fibrillation  and  the 
colors  of  the  iris  with  peifect  distinctness  ;  but  it  docs  not  follow. 
l>ecause  these  are  concealed,  or  seen  only  imjwrfuctly,  that  the 
transparency  of  the  cornea  is  impaired.  The  iris  may  be  veiled 
by  turbidity  of  the  aqueous  humor,  due  to  the  presence  of  blood  or 
inflammatory  products  in  the  anterior  chamoer;  and  we  then 
judge  of  the  condition  of  the  cornea  by  its  smoothneas  and  reflect- 
ing power,  and  by  the  presence  or  absence  of  vessels  running  upon 
it  from  the  conjunctiva  On  the  other  liiind,  when  the  cornea 
itself  is  turbid,  the  turbidity  is  at  first  seldom  uniform  over  the 
whole  surface,  and  the  more  transparent  portions  will  often  allow 
us  to  sec  the  condition  of  the  aqueous  hiimur  and  of  the  iris. 

Htight  opacities  of  the  cornea,  and  even  foreign  liodies,  such  as 
pieces  of  coal  nr  iron,inibedde<l  in  its  sub8tance,are  liable  to  esciii>e 
cursory  observation  by  reason  of  the  direction  in  which  the  light 
falls  ujion  them,  or  because  they  resemble  in  color  the  baekifrnund 
of  iris  or  pupil  behind  them.  There  are  many  affcctioTis  of  the 
eye  which  it  is  well  to  treat  by  the  aid  of  comparative  darkness ; 
but  there  are  none  in  which  it  is  proper  to  be  content  with  exami- 
nations made  under  the  same  cireu  in  stances.  In  order  to  get  the 
l)e8t  [)OSsible  view  of  the  cornea,  the  patient  sitould  be  seated 
facing  a  good  large  window  admitting  plenty  of  diffuse  daylight, 
but  not  exposed  to  the  direct  rays  of  the  snii.  The  eye  under 
inspection  snould  not  only  be  turned  successively  in  various  direc- 
lioDS,  but  the  surgeon  should  also  vary  his  own  point  of  view ; 
aoii,  ill  a  case  admitting  of  any  doubt,  should  employ  two  convex 
lenses,  one  as  a  "bull's-eye,"  to  concentrate  light  upon  the  jiarts 
oljBerved,  the  other  as  a  magnifier,  with  which  to  examine  the 
illuminated  surface.    Or  he  may  do  the  same  thing  by  lamplight, 
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ft  iitelhod  wliiob  i»  dignified  by  the  name  of  "focal  ilUimination," 
and  wliirh  \»  ort«>n  of  thv  gruatcst  po««ilik'  vuUit'.  Tim  skflicli 
in  Fig.  7  illnslratt's  llio  way  in  wliich  foi'iil  illumiiiutioii  it 
ordinnrilv  jira.riiwd.  and  tin-  [x>»iti(in  rif  tho  linii|j  mid  len!»cs  The 
foriiiL'i-  is  plawd  ^w-muwljiit  in  ('ront.  of  lln;  ptiticiit,  and  at  tlio  nulc 
of  the  eye  under  exiiniinittion,  und  hy  varying  its  [thioe.  op  tlml  of 
th«  illuminating  k-nf,  titc  Ijcarn  of  concentrated   light  in  made 
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either  to  play  over  the  aiirface  of  the  cornea  or  to  penetrate 
to  the  parts  beloiv.  Messrs.  Woins  have  lately  cnnstrnclfd  a 
lamp  ishown  in  section  in  Fie.  S>,  winch  liurns  ben?.nline  retniiutl 
bv  sfMinge,  has  its  own  "  buir«-fve  "  and  rellcc-ttir,  and  is  bo  aitiall 
tfiat  it  may  hv  carried  in  tbv  ixieki'l :  nnil  lbii>,  whicrb  may  be  held 
in  one  hand  Hltilc  tin-  njagnifying-gluM  iit  hi-bi  in  the  other,  will 
often  bolVnmii  to  atlbni  a  very  ronvmient  meilind  of  illunnniitjon. 
luspeotion  of  the  coniea  may  rihow  tbiil  somtt  t'oreifiii  body  is 
imbedded  in  it,  or  that  itsftnrlaci?  is  iiiOiCMX-  b-s.* cloudy, or  irregti- 
lar  in  xhupo,  or  nb-erati'd,  or  marked  by  the  <i<-ai rit:(-8  vt'  former 
ulvci«.  It  may  also  be  the  seat  of  cirL-umscrilied  nb»i>v«tii,  or  of 
diRuscd  fiiippnratioii  between  its  laminie.or  it  may  be  trftver!»ed  by 
bloodvftitsels,  arranged  sometimea  as  two  crescents,  enoroaehing 
on  its  npper  and  lower  margins.  !^ometiniCE  in  a  fasciLiiUis  running 
to  some  single  jmint,  soniL'times  distributed  niorci  or  less  evenly 
over  its  suH'aee  [a  va«i'uiar  condition  of  the  uppiT  i>art  of  the  cor- 
nea should  \ie  ei^pccially  noted  as  indieuting  u  proliablc  granular 
condition  of  the  eonjunctiva  of  the  upper  lidj.  All  tlici«D  are  con- 
ditions  to  be  examined,  and  to  bo  ejircfiilly  noted  as  elements  id^h 
diagnosis  und  n--<  >;nideit  to  treat monl.  ^M 

'un.-  parts  of  tlie  eye  wbitrb  conn-  next  under  exaniination  are  ihe^ 
aqueous  humor,  the  pu]>iUary  ajierture,  and   the  [lortiou  of  thu 
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metnlltne  lens  Iring  immediately  behind  it.  In  health  the  aque- 
ous hniutir  is  perfrctly  tmnfiparent,  bnt  it  may  lie  rendered  turbid 
bj-  thf  prcit'iice  of  early  inflamnialory  nrodacts.  of  pm«,  or  of  blood. 
inHamiiiHtory  products  may  bo  evenly  ditluHod  througlioul  the 
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fluid:  bat  [ittii  nnd  blood,  nnleas  they  till  the  anterior  chamber 
completely.  neocRtuirily  ^rmvilale  to  its  lower  fmrlion.  in  this  po- 
«ilion  pn^  may  be  mi»tnken  Ibr  a  purulent  infillrariou  hetncen  the 
layer*  of  the  oeniea  itself;  bnt  eni-b  an  eriv)r  would  nRtinlly  imply 
a  i-areb-fc*  iu*peeiion.  The  iipiKT  boundury  of  an  inltltration  is,  aa 
a  rule,  irretnilai"-  while  that  oi  a  coIliK^tion  of  pus  in  the  chamber 

I  is  an  even  horizontal  lini%  which,  when  the  head  is  inclined  to  one 
■ide.  ehangea  it«  place,  in  relation  to  the  wall*  of  the  chaiiil>er,  in 
saeh  a  manner  that  the  surface!  of  the  fluid  pro^crves  tt«  horizon- 
tal direction.  [I'uu  in  the  anierior  clmiiilK'r  i«  ot'len  so  tenacious 
a»  only  vcn-  slowly  to  l•!llln>^>  it-H  piaw  liy  >rraviiHiiiin.  | 
When  the  coniwi  and  the  aqiieoiin  humor  are  both  tnniKpnront 
they  allow  the  emulition  of  the  iris  and  of  it'a  central  apt-rlurf.  tho 
tKipil.  ti>  l>e  clearly  a^en.  The  chief  characteristic  of  the  huillhy 
iri>*  ia  ita  luatrona  striated  sarlaoe;  the  chief  charncterislicit  of  the 

I  healthy  pnpil  are  its  circular  outline  and  it*  free  mobility.  If  the 
iris  l>t>  ill  the  least  dnll  or  discolored,  or  if  the  pupil  be  in-egnlar 
in  sbaffc,  or  contracted,  or  slujijiisii,  ibcse  are  tacts  on  which  im- 
|iori:iiit  inlen-ncos  may  be  founded.  Tho  bi»tre  of  the  iris  speaks 
for  itself,  but  the  detcrmiiiation  of  the  mobility  of  the  pupil  r^ 
({airca  care  and  discrimination.  A  aluggiiiib  pupil  will  still  con- 
tract and  dilate  in  uniiuni  with  ita  healthy  fellow,  altboiigb  not  to 
the  aatue  extent ;  and  hence  it  is  neL-e^aary  to  jirotcct  I'roiii  vuri- 
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ation^  of  li<;lit  Ibc  eye  which  is  tint  being  examined.  Vot  this 
purpose  it  etioulil  be  vIom^ij,  uiid  the  e]ti«.-(l  lidit  »houl<l  bo  covltmI 
Dv  a  lowcl  or  liandkvrcbief,  folded  iiilo  a  nxiltieieiil  iiiiiiiber  of 
iayors  to  exclude  lighi  entirely, and  rheii  iii^iplied  gendy  binelo^oly 
by  the  hnnd.  Tlie  eve  niider  exnininaMon  tilionld  nor  be  touebed, 
but  only  shaded  bv  fiie  band  of  the  ttiirtjeon,  so  jiUied  lis  to  inter* 
oept  light  as  nimn  a;*  [lonsible  and  then  once  and  an.iin  qiiiekly 
moved  asido  wbilt?  the  ['Uiiil  is  steadily  watthed.  tn  «  bi-altby 
ev©  so  treated  the  iiii|jil  rather  ilowly  dilatea  under  the  nbadow  of 
the  hand,  and  contracts  mnch  moiv  quickly  when  the  shadow  is 
withdrawn.  The  pnpil  retains  u  circular  outline  while  thus  chang- 
ing, and  its  area,  np  to  the  »gc  of  itbout  tifty,  is  of  a  clear  bright 
bUck.  After  fifty  the  black  is  uiiujilly  excbiiiiged  for  a  more  or 
leSB  gray  »v  yellowisli  tiut.  Under  the  inlluencc  of  morbid  ucliou 
thciri*  may  lie  doll,  or  visibly  vaHeuIar,  nr  Mludiled  by  nodules  of 
lymph;  «nd  the  pupil  may  be  slnggish,  or  utloguther  lixcd,  or 
irregnlar  in  outline,  i^ontraeting  and  dilating  only  at  certain  parts 
of  its  ("innimference,  and  its  area  may  be  more  or  less  OM'upietl  liy 
iiiilummutory  prodiK^ts,  For  the  full  dclerndnation  of  some  of 
these  conditions,  and  also  in  order  to  iiis|ieL-t  tlie  crystalline  lens, 
it  IB  often  necessary  to  obtnin  the  action  of  atropine,  which  should 
be  applied  in  the  form  of  a  perfeetly  neutral  solution  of  the  aul- 

Sihate,  of  the  atreiigth  of  Irom  two  to  four  gniiim  to  the  ounce  of 
liHtiltod  water  [In  vasva  in  which  the  iris  i^  nortnni  it  is  guneT' 
ally  praclicable  fully  to  dilate  the  pupil  by  using  a  very  weak 
solutmn  of  sul])biile  of  atropia.  A  solution  of  the  strength  of 
one-flflb  of  a  grail)  to  the  niinee  dilates  llic  pupil  nearly  to  its 
raaximum  in  about  tiire<H^iiarler«  of  iin  hour  (liondcrs'.  Otic  of 
the  minute  g^-latiii  wttfera  of  Savory  &  Moore,  swid  to  einjtuin  only 
aftniin'l'  of  H  grain  of  atmpia,  will  in  about  an  hour  dilate  the  pupil 
suBieicnily  for  a  ihorongb  exploration  of  the  funilus,  and  with  the 
very  great  ud vantage  that  its  eft'eef  passes  ort",  in  a  gival  meatture, 
ill  tlie  enurse  of  a  t'vw  hours.  Compare  page  S^.J  The  lower  eye- 
lid being  sligliily  di-pressed  by  the  tiiiger.  a  dmp  of  (his  solution 
flhould  In  left  in  the  lower  retro-i.-naal  fold,  near  Ihe  outer  cantbua, 
by  nieaiiB  of  a  glass  bottle  or  dropping-tube,  or  of  a  qiiitl  pen  faeh. 
ioncd  into  a  blunt  sc<iop.  The  patient  should  be  told  not  to  wipe 
out  the  drop,  but  to  be  eonteut  with  drying  the  cheek  if  any  of 
the  solution  sbuutd  trickle  di>\vt».  When  the  applieahDn  lias  been 
efficiently  made,  uomptute  tlilatiition  of  all  the  movable  jwrts  of 
the  pupil  will  be  e(h^cl*il  in  from  twenty  to  thirty  minutes,  and 
any  utihvsions  or  irregularitie--*  of  outline  will  be  ix*iider«d  coii- 
spicuoust.  When  the  pupil  dilates  eoiapletely.  or  with  u  near  «p- 
pmevb  to  rompletcnesa,  it  becomes  po>%silile  by  the  aid  of  focal 
illunnimtinn  to  see  deeply  itito  the  crystalline  lens,  and  even  to 
reeognixe  morbid  growths,  or  effusions  of  blood  or  lympli  lying 
hebind  it  in  the  vitreous.  Opacities  of  the  lens  may  generally  lie 
made  out  very  clearly,  their  gray  or  brown  color  conti'afiting 
strongly  with  the  natural  as|H!ct  of  the  pupil.  For  the  inspection 
of  parts  deeper  than  the  iris,  focal  illumination  is  at  best  a  method 
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«uplilemcntftr>'  to  tlic  um  of  rbe  ophlhalmo««op«,  an  instrument 
which  I*  in  mtmt  c»»m  4W)cntial  to  n  «oriipl<M«  exMniinmion,  bnt 
vbirli  will  Im;  inmle  t  li«  itiibj^t  of  a  separate  otiaptcr.  and  to  which 
in  this  pliico  it  in  ininei-«3!Ukrv  f'lirrlicr  to  ref«r.  Hnt  n'itlionr  the 
ophthalmosi'Ofie  it  is  [lossihie  for  any  one,  who  in  iK-qiinintcl  with 
ibe  analoriiy  of  the  eve  aii»i  wiih  the  eleiiii>nta  nf  patholojty,  to 
make  out,  by  careful  looking  and  by  the  excrciao  of  common  aeiue, 
wbal  ia  the  a<;tQal  condition  of  afl  the  mora  superdcial  parts  <rf 
the  orjfan. 

fn  urdpr.  however,  to  examine  thc«e  superfiml  parte  completely, 
it  is  iniportiint  th:it  the  patient  should  lie  able  and  willing  lo  ao^ist 
tbu  siirgi-on.  Imfh  liy  oricning  the  cyu*  fiwly,  and  also  by  ttiriiirif^ 
Iheni  in  any  ntiuircil  dir>.flion  Hut  tberi:  Mrc  *f>mc  caiw*.  i^hiotly 
rtf  aflVvlion*  of  thu  c<»rn«i,  in  wbifli  tbero  is  *o  much  intoleranw 
of  light  thai  th«>  eye*  win  ncarcoiy  I*  opcncul  at  all.  The  orbicular 
mawlca  contrnot  >tpaitniodic»lly,  and.  if  the  lida  arc  forcibly  sepa- 
rated tito  (eyeballs  are  rollcn]  npwanta  by  involuntary  contraction 
of  till'  suiKTior  recti.  A  very  intelli^nt  and  rcsolale  adult  may 
overcome  ibes^  diflicultien:  but  ihfv  mostly  occur  in  persona  of 
lax  fibre,  both  physically  and  mnraltV,  and  usually  in  coildren,  in 
whom  tbey  are  oftien  comiilicatwl  by  fear  or  reluctance  If  a  child 
has  not  »  great  degree  of  intolerance  of  light,  its  fears  may  per- 
haps bo  overcome  by  a  little  mana^ment,  coupled  with  a  curc^fiil 
avoidance  of  rough  handling  and  of  painful  local  applications. 
Bni  in  many  L-a^eA  it  in  evident  from  the  first  thai  msnngonieut 
will  be  of  no  avail,  and  then  we  must  either  remain  in  ignorance 
I'f  thi-  actual  slate  of  affairs,  or  must  use  force,  or  must  have  re- 
coufM'  to  an  aniesthfltiv.  After  some  expertcncc  it  is  often  possible 
lo  ii^uss  at  ibe  at^'lual  condition  of  thu  eyes  with  sutticictit  confi- 
deitee  to  preM'ribe,  ami  it  iiuiy  happen  that  the  treatment  thus 
pn?*ti;ri(vd  will  t»e  justified  by  success.  Itut  for  the  iriespi;rieticod, 
or  in  a  case  of  nianifesi  wverity,  or  in  one  which  a  fitwl  presi-Hj^ 
tion  has  fuiteil  to  relieve,  if  is  always  necessary  that  the  eyes 
should  he  fully  and  fairly  seen,  lost  itiiiicbief  of  a  serious  character 
should  be  in  prr^re««.  If  the  difHculty  of  iteeing  them  ati»ea  only 
from  childish  fear,  the  little  patient  may  be  made  to  ett  on  the 
knees  of  a  9e»te<i  attendant,  with  its  back  to  the  sureeon,  who 
must  al«>  be  seated.  The  surgeon  next  lowers  the  child  s  body  to 
a  horizontal  jK^ttion.  with  the  face  upwards,  and  fixes  the  bead 
firnily  Iwlwevn  his  knees,  while  the  attendant  restrains  the  arniB 
and  loi!*.  The  child  is  then  powerless  to  resist,  and  the  eyelids 
may  nsnallv  be  separated  without  much  dilliculty.  In  inukiti^  tli« 
attemtit,  the  skin  ttlionld  liriH  he  earefully  dried,  and  the  lower 
lid  held  down  towardi)  the  malar  hone  by  The  tipf  of  the  two  tln- 
ra,  while  the  aui^on,  with  the  linger  tips  of  the  disengaged 
awi,  atteniplfl  to  raise  the  upp^^r  lid  by  gliding  it,  so  to  speak, 
over  the  corneal  surface,  in  such  a  manner  as  to  counteract  a  ten- 
dency to  ever«ion.  If  the  child  criea  or  struggles,  or  if  the  orbicu- 
laris contracts  spasmodically,  it  ia  best  to  wait,  with  the  fingers 
in  position,  fiir  s  momentary  lull  in  the  niuscular  actiou,  daring 
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which  the  lids  may  often  be  taken  by  surpriiw,  and  the  eye  com- 
plett'ly  niicoverec).  But  if  tlic  pal|>cbrHt  cuiijunctiva  is  much 
swollen,  or  if  the  upper  lid  tvndi)  irroaintibly  to  turn  ovvr  und  cou- 
wnl  Ibe  Cornell,  or  if  tburu  i»  uny  considcnible  oornenl  uliHirwtion. 
it  is  niu8l  prudent  to  employ  a  [wiir  of  niclnllie  refruolow,  «nrb  ii8 
that  sbown  in  Fiij.  I",  wiiitib  overcome  tbf  difllmiltios  of  ever*ion, 
and  n-bicb  «xon  no  pnwsiir*?  upon  (he  eycbitii.  If  llicix^  is*  much 
intolomiii'e  of  liybt,  the  »uperior  rectus  mny  oon- 
tract  HO  Htrongly  that  it  may  srill  be  impoMiible  to 
see  the  cornea  without  nn  anfpfithetic,  which  should 
then  be  given  In  such  a  manner  as  to  produce  eom- 
plete  musculur  relaxation.  A  spring  speculum  ia 
next  to  be  insurtetl  lictWL»cn  the  lids,  and  the  con- 
junctiva and  subcoujunt'lival  tissue  seized  by  for- 
ceps, su  that  the  eyeball  inuy  be  gently  rotated 
downwards,  and  the  cornea  fully  exposed  to  view. 
Before  tijc  anivstbctiv  is  ailiniuistonHl  the  surgeon 
should  take  niM'-  to  have  at  hand  any  instrunicutsor 
loi-a!  appliiiitioiis  which  the  ease  is  likely  to  n^juire, 
Ko  that  ho  may  use  them  during  tin-  period  of  uni'on- 
sciouanoiw.  [In  moat  cases  of  phoiophobia  a  very 
moderate  decree  of  nniestheaia  by  etiier  or  ehlonv 
form  ia  sufHcient  for  the  perfect  «.\amination  of  the 
cornea;  deep  aua'sthesia  and  the  use  of  the  apring 
apeculuni  and  foree|>H  are  seldom  retjuisite.] 

In  addition  to  the  moat  careful  poasible  ins]>ec- 
lion,  it  is  often  necessary  to  ascertain  by  pal|>alion 
the  degree  of  tension  of  the  eyeball,  since  this  is 
liable  to  vary  ^really  in  many  diseased  conditions. 
In  order  to  vKMmnte  li-nsion,  the  patient  should  be 
told  to  lookdownivards.  closing  the  Hds  gently ;  and 
the  surgeon  should  place  the  lips  of  his  two  index 
fingers  just  under  the  upjR'r  ninrgin  of  the  orbit,  bo 
fliitt,  throuf^h  the  intervening  lid,  they  may  rest 
n[ion  ihe  deefieal  part  of  tiie  globe  which  is  Hecc«M- 
ble  One  linger-tip  ia  then  employeil  t«  steady  the 
eye,  while  the  other,  by  a  gentle  counter-pressure, 
exerted  and  relaxed  allernatelv,  ast»rlaina  the  de- 
gree of  hnrdneaa.  Under  thia  manipulation  a 
liealthy  eye  is  felt  to  dimple  a  little,  with  a  jwcu- 
liar  kimi  of  elastic  resistance,  which  ia  ditlicult  to 
describe  in  words,  but  which  the  sense  of  touch 
soon  learns  to  i-dcognizc,  and  for  which  the  observer 
may  lake  nne  of  his  own  eyes  as  a  staixlard.  always 
rcmembenng  that  the  physiological  condition  ad 
iiiits  of  rather  wide  variutinns.  I ly pcrmet rofric 
eyes,  for  example,  are  often  less  lenso  than  the  em- 
metropie,  and  these  again  than  the  myopic.  The 
thinness,  and  consequently  greater  elasiieity.of  Ibo 
sclera  in  children,  in  women,  and  in  delicate  persons  generally. 
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renders  their  eyes  leas  resisting  than  those  of  adults,  of  men,  and 
of  the  robust ;  and  a  certain  Umited  degree  of  hardening  is  not 
UQnaturul  in  old  age.  Beyond  the  physiological  limits,  tension 
may  vary  from  a  condition  in  which  the  eyeball  is  quite  soft,  so 
that  its  shape  may  he  visibly  altered  by  pressure,  to  a  condition  in 
which  it  feels  as  hard  as  a  stone.  Mr.  JJowman,  some  years  ago, 
proposed  to  recognize,  for  descriptive  purposes,  nine  degrees  of 
tension,  namely,  the  normal,  four  of  increase,  and  four  of  diminu- 
tion. Using  the  capital  T  as  the  sigu  of  tension,  he  wrote  Tn.  for 
the  normal  state,  and  indicated  increase  by  the  plus  ( +),  and  de- 
crease by  the  minus  ( — )  sign.  A  [>03sihie  or  almost  doubtful  in- 
crease or  diminution  was  to  be  indicated  by  a  note  of  interrogation 
after  the  appropriate  sign ;  a  positive  increase  or  diminution,  by  a 
nnmei-al,  1,  2,  or  3,  according  to  the  estimated  amount  of  cbiinge. 
It  is  obvious  that  such  a  scale,  although  useful  to  any  observer  aa 
a  means  of  recording  his  own  tactile  impressions,  is  useless  for 
purposes  of  comparison.  The  T  +  2  of  one  person  might  he  the 
T  +  1  of  a  second,  or  the  T  -t-  3  of  n  third ;  and  the  chief  value 
of  the  notation  is  as  a  means  of  recording  progressive  changes  iti 
the  same  case,  as  estimated  by  the  same  lingers.  Drs.  Dor  and 
Monnik  have  taken  infinite  pains  about  the  construction  of  an 
"ophthalmotonometer,"  an  instrument  intended  to  measure  ten- 
sion with  Bcientitic  accuracy  by  mechanical  means  ;  the  excursion 
of  a  needle  over  a  graduated  dial  marking  tbe  resistance  of  the 
eyeball  to  a  known  amount  of  pressure.  Their  instrument  con- 
firms results  which  had  previously  been  arrived  at  by  the  sense  of 
touch,  expresses  these  results  in  numerical  form,  and  is  a  valuable 
aid  to  physiological  research.  I  question,  nevertheless,  whether  it 
is  likely  to  he  useful,  or  to  supersede  educated  fingers,  in  judging 
of  tension  with  a  view  to  the  treatment  of  disease.  In  casus  which 
occasion  doubt,  I  think  it  may  be  remembered,  as  a  general  rule, 
that  the  tension  of  the  two  eyes  of  any  individual  will  usually  be 
alike  onginaliy,  unless  there  is  a  congcnitul  difi'erence  of  refraction 
between  them  ;  and  that  abnormality  of  tension  seldom  proceeds 
with  equal  steps  in  both.  A  difference  between  the  two  eyes, 
therefore  and  a  ver}'  small  difi'orence  may  be  recognized),  should 
always  be  regarded  with  suspicion,  and  should  at  least  lead  to 
careful  and  repeated  examination.  Again,  also  as  a  general  rule, 
it  may  be  said  that  tlie  continuance  of  abnormal  tension  is  incom- 
patible with  the  continuance  of  normal  vision;  and  that,  when 
the  sight  does  not  suHer,  a  somewhat  high  or  low  degree  of  ten- 
sion may  he  regarded  as  not  surnasi-ing  the  physiological  limits  for 
the  particular  eye  in  question.  There  is,  however,  an  alteration  of 
vision  from  tension  of  which  I  have  seen  several  oxiiniple.s,  and 
which  it  would  not  be  difficult  to  overlook.  This  is  progressively 
increasing  myopia,  or  short  sight ;  the  sclerotic  yielding  to  the 
pressure  from  within,  and  the  eyeball  becoming  elongated,  abso- 
lutely stretched  in  the  direction  of  least  resistance.  As  long  as 
the  sclerotic  yields,  the  choroid  and  retina  may  for  a  time  suffer 
Utile  injury ;  but  as  soon,  in  such  a  case,  as  the  sclerotic  can  yield 
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no  lonjter,  or  can  no  longer  yield  enfficiently.  the  ordinary  utltt't* 
of  invixiiecd  tvn><iun  tiiion  tiaht  will  not  Uv  slow  to  di«ul:i3'  ttium- 
telvv^.  A|iurl  from  llie-'W  i-flVtcl*.  »  lii^li  dvgree  of  tvnsion  it  pin- 
crally  alteiidctl  by  Miint?  iiis]ilH<;uTiic-iit  of  tlie  pliino  of  tho  ipi».  by 
Bomu  KlugitiAliiK-M*  of  iliu  pupil,  nrid  liy  diiitini^hoil  vuu«il>iliry  of 
thp  snifHce  of  tin;  fonioa. 

TogetluT  with  lliP  iioiriirato  nIi*orviiMoii  of  all  ohftnjjcs  which 
niny  liJive  odMirred  in  thp  I'Vc  iisi-lf,  ir  is  ii«eeetsftry  to  (tike  awcoimt 
of  the  several  (ronAtittiiiniiai  (ronditionn  on  whit-h  tho«e  L-han^e8 
may  dejicnil,  or  with  whit-h  tliey  nnvy  be  assoiriated.  A  fiiiniliar 
exaiiiple  of  siu-h  relations  is  furnished  liy  the  frequent  coiinectiou 
between  iritis  imd  rhennialiam,  or  between  iritis  and  sj-philis:  and 
there  arc  other  diatheses  nr  diseases  with  which  other  sfiecml  forms 
of  cyt"  aft'ettion  aif  fre<]UL'Hlly  coinbiiifld.  Thus,  catanict  is  coiu- 
innn  ainuiis  diubotic  patienlH;  and  a  certain  kind  of  defeneration 
of  the  rclina  is  alinoHt  always  awsOfiatod  with  tin.-  fornit  of  renal 
disease  wliivh  ]>ro(Iu4.-e  idbuniintiria;'  »<>  tnuch  so,  itidvcd.  that 
it  is  often  possible  rom-ctly  to  predict  the  prosoiice  of  alba- 
men  in  the  urine  by  ojihthaitnoKcopii!  exniiiinftlion  almio.  More 
than  this,  wft  i-onstantly  «»'0  ey«  di^oirie  in  coniiei'tion  with  those 
chanee^  in  tli<>  general  cironlation  wbit-h  oi-cnr  in  ]>ersonB  paai  the 
midrlle  periotl  of  life;  in  men,  when  the  abandonment  of  active 
babita  and  an  increasing  addiction  lo  the  ]ileasures  of  the  table 
have  produced  corpulence  or  plethora;  in  women,  at  or  about  the 
ccflsatiou  of  the  calnmenia.  The  suppression  of  halnlnal  dis- 
chargee, hiemorrhoidal  or  otherwise,  has  often  appeared  to  be  an 
exciiinst  cause  of  limited  choroiditis;  and  atheroma  of  the  arleriea, 
espcLiuTly  when  associated  with  byjuTtropby  of  the  heart,  altbrds 
8  Irequcrit  e.\plunatiun  of  retina!  breniorrhage.  The  retina,  likir  the 
brain,  of  which  it  is  an  o|]i«hortt.  is  linble  to  be  deprived  of  blood 
by  the  plugging!  of  itn  arterii-s  by  endHili:  unil  the  influence  of 
syphilis  is  not  liniitvd  to  the  production  of  iriti:t,  Imt  beconieft. 
both  in  the  acqinrwl  and  the  inlicriled  foriiii*  of  the  mulaily,  R 
fertile  and  confttaiilly  opiriitiim  sonnre  of  misi'hicf  I'aintiil  niiw- 
tions  nf  the  lifth  nerve  ai(;  often  allendcd  hy  imiiortiinf  ehant;e»i 
in  the  ocular  nntrition.or  may  oi^enr  alternately  with  such  changes 
and  in  manifest  relation  witb  them.  On  these  grounds,  therefore, 
it  follows  that  no  investigation  of  the  state  of  an  ophlhahnio 
patient  is  even  appi-oxiinatelv  complete,  unless  it  Includes  an  in- 
quirv  inlo  mode  of  life,  diatfiesls,  prior  diseases,  and  the  general 
condition  of  the  bodily  functions 

Besides  the  objectivL<  exumination  of  the  eyes,  and  the  due  con- 
sideration of  the  questions  referred  to  in  the  preceding  paragruj^, 
it  is  often  necessary  to  determine  I  be  prwise  sinte  of  the  visual 
fuuction,  and,  in  uonnoetiou  thvrewith,  the  state  ftUo  of  refraetioa ; 

'  [Thi>  DHociniian  !■  not  •«  fumtHnl  hi  miglil  bo  inrcrrinJ  from  tlip  (i>it:  the 

5r««(i>r  niimlHir  i>r  cnti-i  nt  Rri|2tit*>  ditt'Niip  g"  on  li<  ii  r>iliil  lirrmlnalion  without 
IB  uuoiitr'iiic'  "f  ri'tiim!  cIihiiei-,  hhiI  lii  H  hiihII  |ir"|iorli(>ii  -t  Ih,-  nii,™  'if  «p|iHr- 
onily  wi'il.mnrk«l  iilLniniinuric  rflinitii.  lliu  runnl  ronijilicnlioii  i>  irniiting.nr  ii  of 
aniiilivr  vliiirnvtvr.J 
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whether  the  eve  U  ©miactropic.  liy[i«rnictropic,  or  myopia,  trntil 
8  comparaiivelT  recent  time,  there  was  no  Alaiidiinl  hy  which  the 
acntene««  of  vision  could  I*  inooaured  ;  and  the  first  well  oonsideretl 
attempt  in  this  direction  w»a  made  bv  I'rofeesor  K.  J'ig^r.  of 
Vienna,  who  pnhlished  the  t<»it-t_v[>e6  tailed  after  his  name.  UU 
serieit  exl«ndL-d  t'ruin  No.  1,  the  e(|uivalcut  of  Knglieh 


(o  No.  20.  the  c<iiiivalent  of  English  8-tiae 


iRoma 


Iind  it  soon  bei'flme  usual  to  say,  in  deecribinz  a  case,  that  the  pa- 
tient ooiild  nwl  this  or  thai  iiunther  of  Jiurur.'  For  the  use 
of  the  illitcniti.-.  n  t-roBsi+land  an  uelerisk  {  f  ot  corresponding 
BlM  were  prinlinl  with  each  of  the  twenty  varietie*  of  lyiie:  and 

oLt         " 


■  in  this  way  ii  consideralile  a[i|>rria<:h   t'<  exuctiicM  wa«  ohtained. 

»  For  preciw  aci-uraey.  however,  (iomeihing  more  than  Jiiger'B  scale 
i«  nccvsmry.  imi^much  a«  the  visihilitv  of  ati  obji-ct  depends  not 
only  upon  it«  nizc.  bnl  iil»o  uptm  its  dfslntice  fmni  ihe  oyc  ;  the«« 
two  elenienli*  deienniiiin^  K'twcen  thi.'iii  llio  nini;nihide  of  iho 
"visoal  angle,"  by  wbi<.-h  the  nin<;iiitn>1c  of  the  Inittsfe  on  the 
retiiti.and  henee  thcapjiartnit  nixeof  an  ohjoot,  isgovflriK-il.'  The 
ritual  angle  is  (hat  formed  between  two  lin<-H  drawn  from  the  ex- 

•  tremities  of  an  objeet  to  the  optical  centre  of  the  eye  a  point 
lying  a  little  liehind  the  cryatalline  lena.  Thus,  in  Fig.  10,  o 
being  the  optical  centre  of  the  eye,  and  a  b  an  object,  a  c  ii  ia 
the  visual  angle  of  that  object,  and  a  '•  is  the  tiiagiiitude  of  its 
^imagi!  on  the  retina.    But  the  smaller  nliject  a'  «',  w-)iieh  is  nearer 

■  [Brfbr''  .latlTr'i  pul-llrslinn  it  wu  uiii*1  !•■  >tiit«'  iIihI  h  jHTtriri  i-mild  md,  for 
tiamnlv.  diiiiif^ncl  ur  p><n  lir''  Jiiei'r  luui;!!!  I«  kiv-.- ■  muri<  iir<-viti?  chnrnctur  to 
•ufh  di-ttrniiiiilioni  hy  (■rlnllni;  a  full  wrlva  uf  ly]"-!  whiili  IhIkIu  ieTvv  ■■  h  iiiii. 
tonal  ■(Hiti.lnnJ,  ni"!  in  |i'iif"  tif  llii?  priulrr'"  iimiii--.  wliirli  iHllVr  in  iliff-rviit  Inn. 
(ll*C<s.  hv  |(nv(.-  lo  nch  ■  nutnbor.  All  Uic  vhIuc  Ihnt  c»M  lii'  cliiiiiii-cl  for  .fAitor'* 
tTBM  doficoili  upon  (lie  Taci.  IhnI  Ibcy  hHvn  brcuinn  u  i-ominoii  iliimiiiri] ;  liul  iivon 
Isi*  in  trUH  of  JaKOr't  uvn  piiblH-nlii'U  oiilv.  btiJ  (1>h»  m.l  li'itil  ifimd  in  tli<-  ntav  of 
Ih*  itDiintiont  which  \uiie  Bppciin-d  in  Eiijtlnml  niid  in  (bi»  coLiiitfv.  Finnllv.nvcn 
in  Jafvr'i  ivp",  ihft  lli>rniHii.  (Ircnlc,  kbA  l|p|jniw  inxu  >r«  unly  »)>pri>iliiinli>l]r 
•^'livtilvnl  lo  tbu  rorriupondintc  nuiiibi<rt  in  KoniAii  lypF  ] 

'  fThc»»  *ign<  du  noi  nppciir  in  Jtgrr'n  l_vpp»-l 

'  [Tlib  |'ri»i'l|ili-  WHi  fully  rftcnuniiLn]  t>y  .iui;i'r  In  ihn  i-nniilriiclinn  i>f  hl>  "Slrich- 
^■■te  "  (Stnnr  imrl  Suinr  <>prnili"iiFii,  pnj;'-  I  lAl.  wliivti  i«iilill  uiiBUrpnoml  fur  ii(![:u> 
tacT,  and  IraTci  little  lo  bo  doircd  on  Ihe  (cure  of  mnvrniiinco.] 
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to  the 

the 


eye,  ia  ecwii  iimler  the  tuimo  viaiinl  »iigk>,  ami  forms  tin  inm<re 
same  iiiiiitTiiriide:  while  the  .ihjfcl   r>  k.  which  is  i.-c|ual  Tn 
,  but  iiMvrer.  is  seen  mi'Ipr  the  larecr  visual  aufflv  d  c  k 
th«  liiriicr  reiiiiiil  imngo  it  e.     In  order  ihut.  iJie  nj(iiml1 
image  ni»v  exoite  visiml  pcrwjjiiion.  it  must  be  oi"  a  curtain  n'tze. 


Fid.  10. 


and  therefore  the  ohjevt  t'orminp  it  niu8t  be  seen  tinder  a  certain 
vieuni  ai)$;Ie :  and  it  li:ii*  been  ex|ienmi'ntally  determined  that 
H)uare  letters,  which  liavi-  limbs  nml  subdivisions  equal  in  breadlli 
to  one-fil'th  of  the  height  of  the  letters,  and  wliiih  are  so  placed 
thtit  tliis  height  is  seen  uiid«>r  a  vifinal  an^lc  of  b\  should  he  dis- 
tiiiflly  legible  to  thf  iiornml  eye.  Dr.  SncHeii  ajiplied  Una  pnn. 
v\p\v  to  the  fonstrut'tion  of  tost-ty|*8  wbiL-h  give  a  means  of  de- 
termining tliB  afutont'ss  of  vision  with  uxiictness  His  letters 
are   drawn  of  the  projKirtions   mentioTK-d,  uk  shown  in   the  ex> 


FlU.lt. 
IJCX. 
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■ 
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amples  in  Pig.  II,  and  of  vanons  magnitudes— efl(Oi  distingoished 
hy  a  number  which  indicates  the  disiance  in  Tan*  feet  la  Paris 
foot  is  u  little  over  twelve  inches  and  ilu-ec-'jUBrters  Ktiglieh;  at 
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which  the  height  of  the  letter  will  be  seen  under  a  visual  aiiele  of 
5',  the  breailth  of  its  limbs  under  an  angle  of  1',  and  at  wliich  the 
letter  ae  a  wiiole  should  be  legible.  The  two  exatnplen  in  the  figure 
are  fn>m  Kos.  LXX  and  XXX ;  so  that  the  larger  letter  slioutd 
be  legible  at  70  feet,  the  smaller  at  30  feet — at  which  distances  they 
would  form  retinal  images  of  the  same  magnitude,  like  the  lines 
A  B  and  a'  b'  in  Fig,  10.  A  person  who  could  not  read  the  smaller 
letter  until  it  came  within  three  feet  would  have  vision  of  only 
one-tenth  of  the  normal  acuteuess,'  and  would  also  he  able  to  read 
the  larger  letter  at  seven  feet  One  who  could  rend  the  smaller 
letter  at  ten  feet  would  have  vision  one-third  of  the  normal  acute- 
ness,  and  would  be  able  to  read  the  larger  letter  at  a  distance  of 
seventy  feet  divided  by  three— equal  to  twenty-three  feet.  Hence 
the  acuteness  of  vision,  usually  written  V  in  Lnglish,  or  sometinieB 
S,  the  initial  of  the  German  Selischar/e,  is  expressed  by  the  dis- 
tance of  the  test-letters  from  the  eye,  divided  by  the  number  of 
the  smallest  letter  which  can  be  recognized  with  certainty  at  that 
distance  ;  the  resulting  fraction  being  reduced  to  its  lowest  terms. 
If  the  distance  be  twenty  feet,  the  jierson  who  can  read  letters  of 
!So.  20  has  V  ^  ;jJl  ^  1 ;  and  this  is  taken  as  the  normal  standard. 
One  who  can  onlv  read  Xo,  50  has  V  ■=  H,  or  Jths  of  the  normal. 
One  who  can  only  read  No.  100  has  V  =  ,^^\  or  Jth,  and  so  on. 
[It  is  far  better,  in  recording  measurements  of  visual  acuteness, 
always  to  give  the  actual  results  of  the  observation  rather  than 
to  reduce  them  to  any  simple  fractional  expression.  Thus,  V  — 
20-LXX,  which  is  to  the  oculist  by  no  means  the  exact  equiva- 
lent of  V  =  2-VII,  or  l-IIIss  ]  In  order  to  use  this  method  in 
practice,  a  sheet  of  test-letters  of  various  sizes  should  be  hung  up 
in  a  good  light,  care  being  taken  that  the  number  of  the  smallest 
size  is  a  little  leas  than  the  numl>er  of  feet  in  the  available  distance. 
In  my  own  consulting-room,  for  instance,  the  letters  hang  at  ten 
feet  from  the  patient's  chair,  and  the  sizes  range  from  No.  8  to  No. 
"200,  so  that  I  can  recognize  variations  of  acuteness  ranging  from 
'a",  or  more  than  the  normal,  to  j',,"^,  or  ,j',|th  of  the  normal,  and 
the  examination  is  con)pleted  in  a  moment.  Ten,  divided  by  the 
number  of  the  smallest  letter  which  can  be  read,  gives  the  result ; 
and  this  must,  of  course,  be  obtained  for  each  eye  seimrately,  the 
patient  being  told  to  cover,  without  pressure,  and  with  tlie  palm  of 
the  hand  of  the  same  side,  the  eye  which  is  not  being  tested.  [It 
is  more  satisfactory  not  to  cover  one  eye,  but  merely  to  hold  a 
small  blackened  card  obliquely  before  it,  so  as  to  cut  otf  the  view 
of  the  teat-letfers  only.]  For  my  own  use,  I  have  a  set  of  test- 
types^  designed  by  l>r.  John  Green,  of  St,  Louis,  which  are  better 
than  Snellen's  in  certain  points  of  detail,  but  which  are  not  readily 

'  [TMr  is  a  convenient  nnd  common  form  nf  HlHtement ;  but  we  mi»t  not  (nil  into 
the  error  of  euppuiing  thnt  it  is  true  in  b  strict  rnnllicnialicHl  tfuae.  It  in  piThHps 
better,  in  order  to  avoid  giving  an  erroneoue  imprL-»Ftnn,  to  ufe  the  Ambic  iii|;n8  to 
eiprest  Iho  distance  in  feet  nt  which  the  Icet-li'tCiTH  Hri'  plai'fd,  nnd  t'>  eniplny  the 
Romiin  numemlBlo  eipresg  the  giEeof  the  li'tlerB  ucliuilly  rtad,  e.ff.,  'io-XL] 

'  [A  let  of  thnu  tjpai  accompanica  this  edition.] 


OK   THK    BXAMIFtATtON    OF    TUB    KVIf. 

procurable  in  thift  country,  while  those  of  Snellen,  which  falfil 
evurv  pur|jotto,  may  lie  obfainod  IVom  nny  lionkeeller, 

Althoiijirli  V  —  i,  as  testeil  in  the  manner  Ji-scribed,  is  jceneralfy 
•crt-ptert  n»  ihe  normal  stanrianKyet  U  must  only  be  regarded  aa 
Ihi'  iiiejin  of  inanv  observation*.  Moat  poopU"  nnder  40  can  see 
soniewhal  better  tlian  thi».  and  the»i'iitoni-»M  tiittnritlly  diniim«bvia 
niih  advancing  age.  Snelk-n  '|«o(o«  from  \i<--  Hhuti  an  nL-oonnl  of 
the  exaniinatinn  of  iSl  fiii*i«,  thi>  eyes  liiivinj;  bwn  previously 
Aseoiinined  to  be  of  nonim!  rcfrHt^tion  anil  freo  from  liiseiise,  and 
th«  age«  varying  from  si-ven  lo  eighty-three  yeai-a.  'I'be  rcRults 
ft)io\v«Hl  thai  Ihi?  average  nentuneAa  of  viaiflii  \n  nearly  na  foHoivs: 

39.6 

Pwr  iJio  nil*  iif  10  yciiri, on 


*"      "  SO 


3» 
32 

XO.C 

"•<>■'        'm 

16 
■■     «•     "  SO 

■;    «>    "         ao 

IS 

"    ">    ••         m 

'•     BO     ■■  ^ 


Within  a  ranire  of  two  feet  or  a  little  nioro,  the  method  of 
Icstinp  ahove  laiil  ilnwn  would  be  dceuplivi-  in  pcntons  over  40 
jfcnrs  of  ftjfe,  who  were  nnaided  by  nfMjc'IaeleM.  on  aceonnl  of  the 
Eteeesaion  nf  the?  netir-|>oint  wliieli  attetjils  iW  advntiee  of  life.  It 
would  alflo  be  deceptive  for  (»eople  who  were  merely  shortsighted, 
and  wlio  at  ten  i'eot  niijuht  he  unable  with  the  naked  eye  to  read 
aiiythinir.  althouj^h.  at  ten  inches,  they  might  rend  'So.  I  of  Jiiger 
with  facility.  It  ie  therefore  convenient  to  have  test  typcB  to  be 
held  in  the  hand,  and  Snellen  has  ]iub1ished  these  also,  m  a  cod* 
vvnient  juiniihlet  form,  ami  in  several  limtiuiiscs,  so  that  vision 
may  lie  (edited  in  one  whii'li  is  not  t'ainiliar  to  the  pivlieiit,  and  in 
whi'-h  he  earmot  i{ik'?is  at  words  frt>m  their  general  appeanuice, 
but,  in  order  lo  rvwl  Ihem.  must  really  see  ihe  letUM>  of  which 
tliey  arc  i^ni|Mi!ti!ii.  I  Inive  found,  however,  that  such  a  book  eoon 
heconjea  aoilefl  wliei-o  it  Lt  most  frw|iiently  opened  ;  and  Mr.  Itel- 
lows,  of  (Jloiicesler,  has  |>nrited  for  me,  and  will  i^upply  to  orhere. 
a  very  convenient  set  of  ty[ies  for  haixl-reading,  printed  on  a  *ingle 
octavo  page,  which  conrains  eight  sizes,  and  a  line  of  English,  of 
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French,  and  of  German  {in  Roman  type)  in  eocli.  The  letters 
□early  eorresponil  with  those  of  Jitger'p  scale,  and  in  using  them, 
it  is  sufficient  to  note  that  such  or  such  a  number  cun  be  read  at 
flo  many  inches  from  the  eye.  Besides  the  test-types,  Snellen  and 
others  have  designed  various  dots  and  angular  tigures  for  the  use 
of  pKtients  unable  to  read ;  and  Professor  Longniore  has  intro- 
duced, for  the  army,  some  black  circles  on  a  white  ground,  which, 
at  stated  distances,  are  equivalent  to  the  regulation  targets.  l>r. 
Burchardt,  too,  under  the  name  of  '■^  Internationale  Sehprdien"  has 
published  a  series  of  figures  formed  by  groups  of  circles,  which  are 
reproduced  by  photography  in  diniinishina;  sizes  until  they  become 
dots  of  extreme  roinuteneaa,  hut  which  do  not  appear  to  present 
anv  important  advantages  over  the  teste  previously  in  use. 

When  vision  is  less  tnan  j'^th,  it  is  easy  to  obtain  a  record  of  it 
by  letting  the  patient  go  nearer  to  the  ty|ies,  but  then,  in  most 
cases,  the  power  to  count  fingers  atlbrds  a  sufficient  test  for  all 
practical  purposes.  One,  two,  or  three  lingers  are  held  between 
the  eye  and  the  window,  and  the  greatest  distance  at  whicli  they 
can  be  counted  is  observed.  When  fingers  cannot  l)e  counted,  it 
is  no  longer  usual  to  Bjteak  of  vision,  but  only  of  perception  of 
light;  and  this  is  distinguished  as  "qualitative"  or  "quantita- 
tive."' The  person  with  qualitative  perception  will  see  the  outline 
of  any  briglit  object,  such  as  a  sheet  of  white  paper,  when  it  is 
presented  to  bim  at  a  favorable  angle,  and  will  recognize  large 
dark  marks  u]>on  it,  or  perhaps  thedifierenee  between  the  margin 
and  tlie  printed  part  of  a  page.  The  per^fon  witli  quantitative  per- 
ception will  distinguisli  the  lighter  from  the  darker  i»arts  of  a  room, 
or  will  at  least  point  out  the  position  of  a  flame,  and  will  know 
when  it  is  lowered  or  concealed.  W  ben  perception  of  light  is  lost, 
the  eye  is  beyond  tlie  reach  of  art,  except,  porhajis,  in  the  single 
case  of  the  most  acute  form  of  glaucoma,  in  which  vision  may 
occasionally  he  restored  by  iridectomy  after  a  short  period  of  total 
blindnesa.  But  the  time  during  which  such  a  result  may  he  jiossi- 
ble  is  to  he  reckoned  liy  hours  only. 

Besides  the  acuteness  of  vision,  it  i:i  sometimes  necessary  to 
measure  also  a  function  which  stands  in  no  essential  relation  with 
it,  namely,  the  actual  sensibility  of  the  eye  to  light ;  and  Professor 
Forster,  of  Breslau,  has  constructed  an  ingenious  instrument  for 
this  purpose.  It  is  a  box,  a  foot  long,  eigiit  inches  broad,  and  six 
high,  supported  on  a  j^destal.  At  one  end  of  the  box  is  a  {<cep- 
hole,  and  also  a  larger  opening,  covered  with  oiled  paper,  through 
which  the  flame  of  a  fixed  lamp  throws  light  into  the  interior. 
Inside  are  two  metal  screens,  from  each  of  which  a  V-sbapcd  piece 
has  been  cut  out,  and  which  meet  and  overlap  each  other  by  turn- 
iug  a  screw.  The  two  V-shaped  gaps  form  together  a  square  tiper- 
ture,  which  becomes  larger  or  smaller  as  the  screens  advance  or 
recede,  but  which  always  retains  its  tigure,  and  ranges  in  size  from 
one  to  sixteen  hundred  square  millimetres.  Inside  the  other  end 
of  the  box  is  a  card,  marked  with  vertical  black  bars,  three  inclics 
high  and  three-quarters  of  an  inch  wide,  separated  by  white  inter- 


«pac««  of  the  sftiiie  »i»e,  Tiic  pw(u-tit  is  kept  for  a  few  minutes  ii 
n  ilflrkoiK'd  room,  and  is  t\w\\  mid  to  look  in  al  the  peei>-Iio!e,  tlie 
liphl  H]>orlure  bt^iiip  at  lli«  immc  liiiii>  ^rndtially  enlarged,  until  he 
can  diHtiiigitish  tho  liai-ji.  At  prcsenl  thitt  iiintnimciit  lias  hardly 
come  into  pmctical  ntie,  bnt  I'rofeRsor  Fiirster  claims  for  it  that  it 
divkle^  fa»to8  of  impaiicd  vision  irit.j  two  gTmi|s,  in  the  tirsl  of 
which  thi-  »i'iisil»ilit_v  to  litflit  is  vcrv  little,  while  in  the  Kecond  it 
is  very  eonKidcrulily  diminished.  'I'lie  first  croup  includes  such 
Dialudieei  a*  untie  neimtie.  retinitis,  the  retinal  deE*rntTntt<>n  nf 
albumiiiurin,  thi!  h«niio]iia  of  cerebral  apoplexy,  and  the  impaired 
sight  of  ateohi)li«m,  in  all  of  whit-h  th«comlucting  portions  of  the 
visual  apparntns  «ui-li  as  thu  fibrous  and  ganglionic  la>er:t  of  tlie 
ri-tinii,  tlie  optit,-  nerve  iis  far  as  the  brain,  or  rven  the  l-raiii  itst^lf, 
are  those  chiefly  atVwti^^l.  The  second  gn}np  inchnlos  svphtlitic 
clioi-oiditis  anil  its  oouKcqiii'Ticeif,  piftnienlary  n^tiniti*,  ana  detaoh- 
Rienl  of  the  n-tinn,  in  whirh  the  iiercoplive  jmrtions  of  the  visual 
sp^rutufl  are  moi-e  iinincdiately  «oiiw.rm>d.     For-stcr  prHposea  to 


call  lli«  xonsibility  to  light  [^  the  minimnm  of  light  required  Ik 

luiiii  nH|nired  hy  a  diseased  eye  H; 

lie  finds  that  a  normiil  eye  distin- 


»o  iliut,  in  any  caw-  L  —  -^y 

^uishea  the  objectain  his  instrument  when  A.  or  the  light  av«rtnre, 
w  wnial  to  two  square  mitlinietiva.  He  therefore  takes  an  opening 
of  this  si/X!  ns  unity,  nnd  expresKO!*  11  by  liulf  its  actual  (jiiantity, 
so  MS  to  obiain  the  value  of  I,  in  »  scrie*  of  fractions  wbieh  have 
I  for  tlicir  numerator.  Tluia,  in  a  noriitft!  eye,  seeing  the  objeeta 
by  the  light  of  an  ajtcrtuitiof  ^sqnureuiillinictreR  Jj.  —  fj  —  \;  «Hd, 
in  an  eyo  which  required  an  njierturH  of  400  square  niilltnielrcd, 
L  —  ,1  =  J^.  It  may  fairly  be  conceded  that  a  higli  value  of  L 
would  prove  the  ix>rcipient  elemente  of  the  rctiim  to  be  in  an  ap- 
proximately healtJiveoiiditiou,eveu  though  the  Meuten€s«  of  vision 
was  much  impaiivd.  Fiin^ter  cites  one  oane  of  turbid  viti-eous,  in 
whieh  the  retina  could  not  be  seen  ;  but  in  wbieli  the  senaihilirv 
to  light  ■(.'•Hureil  bim  that  it  had  not  siifi'ered  detachment.  This 
method  of  exitininalioii  i«  one  ivhich  should  reoeive  iiioie  attention 
than  has  hitherto  been  hestoweil  upon  it,  both  with  reference  to 
the  normal  »itandurd  Mud  lo  the  variations  produced  hy  disease 

\Vlien  vision  i*  aubnormal,  with  no  manifest  cause  of  iinjmir- 
nienl.  the  next  jioinl  to  be  ascertained  is  the  character  of  the 
refraclion,  to  wome  fault  of  which  the  defect  of  sight  may  possi- 
bly he  due.  In  order  to  determine  the  refraclion,  n  is  neeessary 
to  he  provided  with  a  sot  of  "  test-lenses,"  which  may  be  ohtaim'^ 
from  any  instrument-maker  or  optician.  The  ease,  n*  usually  sold, 
contains  twenty-two  piurs  of  convex  lenses,  twenty-two  psirs  of 
concave  lenses, eight  prisms,  six  sii|>*  of  cuhult-blue  glass  of  differ- 
ent tints,  a  slip  of  red  glass,  a  >']>ivliiele-fraiiie  with  spring  cli[«  to 
hold  the  lenses  for  temporary  use,  and  sometimes  a  set  of  twelve 
plano-convex  and  twelve  ]ii»no-coin'ave  cylindrieal  lenses. 

The  special- property  of  a  convex  lens  is  that  it  80  bends  or  re- 
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fracts  the  light  which  passes  through  it,  as  to  render  this  light 
convergent  towards  a  focus  or  point.  [The  convex  lena  bends  rays 
of  light  passing  through  it  loicards  the.  nris  of  the  jient-il ;  thus  con- 
vergent raysare  rendered  more  convergent , parallel  rays  convergent, 
and  divergent  rays  either  less  divergent,  parallel,  or  convergent, 
according  to  the  power  of  the  lens  as  compared  with  the  degree 
of  original  divergence  of  the  rays.]  The  degree  or  the  rapidity 
of  the  convergence  will  vary,  of  course,  for  any  given  lens,  accord- 
ing to  the  previous  state  of  the  rays  of  light,  whether  they  were 
convergent,  parallel,  or  divergent ;  but  the  power  of  a  lens  is  esti- 
mated by  the  distance,  expressed  in  inches,  of  ite  tbcal  point  for 
parallel  rays.  When  we  sj>enk  of  a  six-inch  lena  or  of  a  twelve- 
inch  lens,  we  mean  one  which  will  unite  parallel  rays  {i,  e.,  the 
solar  rays,  which  are  approximately  jiarallel)  in  a  tioint  distant 
six  inches  or  twelve  inches  from  itself;  and  it  is  niunifest  that  the 
six-inch  lens,  which  produces  its  effect  at  half  the  distance  re- 
quired by  the  other,  must  be  precisely  double  its  strength,  and 
that,  in  all  cases,  the  greater  the  focai  distance,  the  less  tKe  piower 
of  the  lens.  On  this  account  we  do  not  designate  lenses  by  the 
numbers  of  their  focal  distances,  but  by  the  reciprocals  of  these 
numbers  (i.  e.,  unity  divided  by  them);  not  as  6  or  12,  bnt  as  ^  or 
'j.  The  whole  numbers,  which  increase  as  the  jiower  of  the  lens 
iminishes,  although  they  are  used  for  marking  the  actual  glasses, 
give  an  incorrect  idea  of  the  relative  values  of  the  different  mem- 
bers of  the  series ;  but  the  fractions,  which  diminish  as  their  de- 
nominators increase,  give  the  corre<;t  values;  ^'j,  for  example,  in 
the  case  already  cited,  l)eing  the  half  of  j,  an<l  being  the  correct 
expression  of  the  relation  which  the  power  of  a  twelve-inch  lens 
bears  to  that  of  a  six-inch  lens.  For  the  sake  of  simplicity,  in- 
stead of  writing  the  word  inch,  the  simple  fraction  is  always  used, 
and  is  preceded,  in  the  case  of  a  convex  lens,  by  the  pUia  sign,  so 
that  -(-  i  denotes  ii  convex  lens  of  six  inches  focal  length.  Concave 
lenses,  on  the  other  hand,  act  on  the  rays  of  light  in  the  ojijioBite 
manner,  by  rendering  them  divergent ;  and  a  six-inch  concave  lens 
is  one  which  renders  parallel  rays  as  much  divergent  as  if  they 
spread  out,  from  a  central  -point  six  inches  distant,  to  reach  the 
margin  of  the  lens  itself.  Such  a  lens,  applied  to  a  six-inch  eon- 
vex,  would  exactly  neutralize  it,  and  the  two  together  would  be 
equivaleut  to  a  piece  of  glass  with  jjarallcl  sides.  Concave  lenses 
are  designated  by  fractions  in  the  same  way  as  the  convex,  but 
with  the  prefix  of  the  minus  sign,  as  —  i  or  —  ,'j. 

In  order  to  ascertain  the  state  of  the  refraction,  we  first  cover 
the  eye  which  ie  not  under  examination,  and  then,  taking  a  weak 
concave  and  a  weak  convex  lens,  say  +  ,'„  and  —  ,'„,  hold  them  in 
front  of  the  other  eye  alternately,  quickly  placing  and  removing 
them,  the  patient  still  looking  at  the  distant  test-ty)ies.  The  two 
lenses  may  be  taken  up  at  once,  between  the  thumb  and  index 
finger,  one  lens  above  the  other,  so  that  they  may  be  placed  before 
the  eye  in  rapid  succession.  If  the  concave  imjiroves  vision,  the 
patient  is  myopic  ;  if  the  convex,  be  is  hypermetropic  ;  and  if  both 
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aro  (>rejudicial,  lie  may  he  nssuintid,  with  iv  ccrtniii  roh-rvntiou,  to 
hv  pinriiclroriic.  Thtf  next  8U']i  is  to  dotorinitK-  tin-  iif^r\'f  of 
iiijo|na  iir  ol  lij'i>eniietrrt[)ia;  and  for  thitr^  j>ui'|ii»!«c,  if  tlio  «isv  f>e 
one  (if  mynpin.  we  irj-  l-oih-mvc  ]eH»ci  in  aiK'i'pi«if>n,  proReedirie 
graiiimlly  fnmi  tlio  weak  to  Ihc  (tli-oiieer,  utitil  we  liiid  tlint  which 
aHbi'dn  Ihc  ln-»t  dii^tniil  vision,  or  w hi irh  raim-B  V  to  the  hi|B:hest 
Htluinalilo  jioiiil.  We  jiIihII  seldom,  \iy  aiiv  glass,  get  V  —  I  ;  hut 
we  must  jj;et  thp  lip;*l  ri'snll  wliii-ti  is  nttainahle.  \V'hen  we  have 
done  lliis.  the  glass  whioh  aflords  it  aH'ni-ds  also  the  measure  of 
the  myopia  (conmionly  written  "  .M").  If  the  glass  is  —  J  or —  ,',, 
wc  my  M  —  j.  or  M '—  ,'j. 

[V  —  1  is  a  sutfifiently  common  condition  in  unoomi>lio»ted 
myopia:  if  V  tJills  heloH-  nnity  we  should  carefully  sciirt-li  for  com- 
plications, such  as  list igmat ism,  weakno^  of  thvrn-H  i iilnui. i^piwiti 
of  aL-coTiiiiio(lHti(>n,  etc..  and.  if  founii,  adilres!*  our  irvntment  to 
tlieiu  in  the-  hope  that  wv  utay  tliun  arrest  the  progrc«.i vc  tiiidenoy 
of  the  myojiin.  or  even  in  some  ai*c  i-iim  ttit!  already  existing 
rnyopia,  ]ii  myopia  there  i«  (lang«r  of  overestimating  the  extent 
of  the  ik'feri,  tor  ilic  rea«on  that  myo|»es  often  snH'er  also  from  ac* 
eoiiiiiiodativo  t^patim.  'I'his  i»  liest  deteeteil,  and  nl  the  same  time 
perfectly  conlrollcd  hy  the  instillation  of  atropia.  nhith  may  some- 


tinn-s  he  continued  \\iih  advantage  for  manydaysor  weeks, durii 
hieii  time  the  dea;roe  of  apparent  myopia  may  steadily  diminisli 
For  hypermetropia,  tlie  proceeding  would  uc  prmsely  similar. 


;.i 


substituting,  of  coui'se,  convex  for  concave  lense*,  wci^  it  not  that 
hyi»ermotropiB  is  almost  always  concealed  in  [tart,  and  sometimes 
cntii-eiy  liy  the  action  of  accommodation  The  myopic  ]>er»oii  can 
do  little  or  nothing  for  his  own  relief,  and  the  extent  of  his  defect 
(It  onc<>  reveille  ilsulf,  IJm  the  hy|iTiiictropc  can  ineroase  the  coti- 
vfsily  of  his  crystalline  lens  by  muscular  effort  ;  mid  the  instinc- 
tive craving  for  clear  images  not  only  IcmU  liini  to  make  thii* 
etlbpi  tialiiinnlly  and  involuntarily,  hut  renders  him  nnahle  wholly 
to  lay  it  a»ide.  P^uch  ati  cllort  is,  of  loursc,  C(|uivaient  lo  ihc  ad- 
dition of  n  convex  lens  to  the  eye ;  and  ir  is  said  to  reuilor  purl  of 
the  hy|HM-metropia  lalmt.  Thus,  if  tlu-i-e  were  hyiKToielropia 
(written  **  II ".  V(|ual  to  I,,  thai  is.  ivnuiring  -)-  ^  for  its  complete 
cornn-tion,  and  if  ihe  notion  of  the  ciliary  muscle  added  to  the 
crystalline  lent*  the  (i|uiviileni  of  -f  ,'™,  that  addition  windd  correct 
half  the  n,  anil  the  hest  vision  would  he  aH'orded  hy  a  glasn  letis 
of  -i  ,',  to  correct  tlu-  ceiiiainder.  This  remainder,  which  the 
glaiwt  lens  finds  out  and  corrects,  is  called  the  manifest  hyrt-rme- 
tropia  (11  in.',  and,  lidded  in  the  latent.it  makes  up  the  total  (II  /i. 
iN>mctime8  the  ciliary  nmscle  corrects  all  the  II,  rondci^  it  all 
latent,  so  that  even  the  weakest  convex  Icim  is  prejudicial  to  vision, 
and  the  eye  appears  to  he  emmetropic;  and  in  no  ca»v  can  the 
amount  of  latent  H  he  estimated  with  certainty  when  the  cje 
is  in  its  natural  stale.  This  ditlicnily  is  ovorconic  by  the  aciinu 
of  atropine,  which,  if  aj-plicd  ctfcctually,  not  only  iHlnli^*  the 
pupil,  hut  ulio  pmducex  complete  temporary  paralysis  of  the 
ciliary  muscle,  and  thus  renders  the  whole  umouut  of  11  uianit*est. 
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For  lliis  [turpoeo  it  is  necesaary  to  use  a  solutinn  of  the  eulplinte, 
of  Tint  )e»<  ttian  fimi-  grains  to  the  Dunec  of  ctiatilled  water,  and 
to  insert  a  drop  Wtween  the  lids  two  or  three  timee.  at  intervals  of 
an  hour,  the  last  appHi-ation  two  hours  befoi«  the  time  of  exatn- 
ituition.  The  i-iliarv  iimstle  will  thus  be  rendered  [ttseive.  the 
whole  of  the  II  uill  be  made  iiiuiiifest.  and  the  convex  lens  which 
^vc»  ihu  hiy-*l  diiitanl  vision  will  Im>  the  true  niiiwure  of  thu  ro- 
fraction,  «u  Ihal  we  muy  Miy  II  tofnlin  —  |,  or  /,.  ui<  thv  oH«tt  may 
be.  [In  hy|>t.-nnvlro[>ia  it  \»  ulwayft  convenient,  but  <M;ldtmi  ab^o- 
lotely  n«(.-e».«ary,  to  aet-crtain  at  once  the  lotui  detect;  in  inyopia, 
CO  llie  other  hand,  it  \«  c^cntial  to  detect  uwl  control  accomnio- 
dative-  ^]iaHni  at  the  ontsot  in  ordor  to  tirreat,  or  piMAilily  (o  iivert, 
disieir^ioii  of  ihe  oyt-luiil.  Ileiict!  \vc  hold  the  enijiloynicnt  of 
atroiii:!  to  he  ninch  more  ini]iortiiiit  in  niyo|ita  than  in  hypcrme- 
Impia,  for  in  myojiia  it  may  enable  tni  to  cure  or  arre^tt  dangerous 
dUease,  while  in  hy|>ernietropia,  as  a  rule,  it  only  heljia  us  to  a  nioi% 
speedy  dtagnoeia.)  The  atropine  eliminates  an  unknown  quantity, 
which  wonid  olhernise  have  delied  calculation  ;  but  it  has  the 
di«advuntaee  of  bcin^  very  inconvenient  to  the  {-atient,  who,  wen 
if  cintncti'opie.  vo  that  his  distant  vision  remains  uniiflW-ted,  is 
t«nd<:red  iiniible  to  rvwX  without  a  nmgnilying-glH««  for  fnur  or 
five  duyH.  and  imHcrv  Homv  dazzling;  from  the  unwonted  dil»l4ilion 
of  the  pupil.  Hence.  unli«4  time  i>ri.-s»e4i, it  is  uMuutly  be»t  to  bring 
oidy  one  eye  at  onee  under  the  intluence  of  the  drui;,  and  to  let  it 
recover  before  the  »eeond  isexilinined.  Theujiplicalion  of  u  wafer 
of  Calatiar  bean  gelnlin,  two  or  thnt-  times  u  day,  will  do  oome- 
tbinj;  to  nctitrali/A^  the  aetirtn  of  tliu  atropine,  but  not  vvr\  mnuh, 

the  latter  i«  the  nmrt-  powerful  of  the  (wo  a.E:ent«.  [The  etfeiit 
the  llalaliar  hcan  is  often  powerful  enough  to  prothn.'e  contra©- 
lion  in  an  artificially  dilatol  pupil ;  but  the  elleut  is  not  *n  lasting 
as  that  of  atropia.} 

As  in  myopia,  so  also  in  hy{>ennet  ropia,  it  in  rare,  even  with  the 
most  complete  optical  correction  whii-h  can  be  obtained,  to  arrive 
at  V  —  1.  The  residual  defeLt  is  often  due,  in  myopia,  to  chansea 
in  the  retina  and  choroid ;  and.  in  liyi«rmetropia,  jmrtly  to  the 
ealariccincot  of  the  pupil,'  partly  to  the  originally  imperfect  forma- 
tioa  of  the  eye.  [In  uncomplicated  hy|iermetropia  of  low  grade 
it  \*  not  very  uncnnimon  to  find  V  coiisidcniblv  grmiter  than  unity, 
as  )t>-XII.  l'j~X,  or  even  in  a  few  ca^es  16-VlII ;  in  the  higher 
gmile^,  when  corroi'led  liy  jippropriiite  convex  glsmw*.  thv  hy- 
permetropic eye,  with  il»  correcting  lenif  plaoctl  half  iiti  iueh  or  mo 
in  front  of  the  cornea,  acts  like  a  weak  <  •nlilciin  tekwcope  or  opera- 
glam  in  inci'eaaing  the  size  of  the  retinal  iniiig<-.|  Hut  wljen,  with 
no  manifest  diB^-aitc,  the  V  is  much  below  tlie  nornmt  sinndard, 
and  cvjieciully  if  the  patient  \*  luiccrliiin  which  of  two  or  three 
dilien^nt  lcn»<es  is  the  best  for  him,  and  does  not  at  once  decidedly 

*  [TIk  Biathor  ron-ra,  a*  it  woulil  •pbid,  \a  tfia  HrtiBiriHl  diUtKtion  of  Ihn  pupil 
IMoItfaiC  Trota  tbi-  utpot  Btrof.U.  which  liu  H<1vlia<  In  ihi>  finciMInc  )i«rHKMi>b 
Aa  a  fad  llif  I'MpUf  ara  ■itdliiHtily  iHrgtT  in  nijropia  tluiii  in  riiiuiHmpla  or  In  nj< 
ptnui-impU-l 
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prefor  n  oermin  power  to  nil  other*,  we  may  i>u»poc(  the  cxi«ti*iico 
of  Tlifti  p(inij>oiiii(i  form  of  fimutnipisi  wlik-li  i*  i/nlloii  it'^ligiiiitliAni. 
This  is  a  atatp  in  which  then-  is  an  iipprcoitthio  tlilt'ercms)  l>eiw«>en 
the  curvatures  of  tho  cornea  in  two  dittieront  nifriilians^ which  are 
often  horizontal  and  vfirtioal — anmctimea  o1>lii)ne,  hot  alwava  at 
right  angles  to  each  other.  Thi-  bowl  of  a  siioon.  wliich  ia  more 
sharply  curved  transrorsely  than  loncitndinally.  is  a  familiar  cx- 
Hni{i]e  of  an  asiigmatic  aurfaee;  and,  when  the  cornea  is  thus 
formed,  the  nssult.  ia  that  vision  is  more  defective  for  line-^  drawn 
in  tt-rtain  directions  than  for  others.  A  mtieiit  once  comnlaiiied 
to  mo  thut  his  sight  underwent  daily  periouical  variatioiiB  o*  noitte- 
oMs:  and,  on  iiKjiiirini;  what  he  meant.  I  found  that  liix  huhitual 
eillin;!;-ri>oni  ommniidcd  a  view  of  a  turret  olook  at  some  little 
di!«tamt'.  and  timl  he  cnn!d  sci;  the  timo  at  certain  hours  only. 
He  was  a»li^niulic.  and  could  «ce  tiic  hand;*  of  tlie  elnck  when 
they  were?  approximately  vortical,  hut  lost  them  when  ihey  were 
approximately  horizontal.  Tho  forms  and  dejirees  of  aatigniariRm 
are  variniis;  for  ft  patient  nmy  Ik*  enjmetropic  in  one  meriaian.and 
either  myopic  or  hv(K-rmelrnpio  in  that  at  ri^ht  angles  to  it :  or 
he  may  he  either  myopic  or  hyjHirinef  ropic  in  hoth,  but  in  a  greater 
degree  in  one  tlmn  in  the  other ;  or  he  may  be  myopic  in  one  and 
hyi>ernietropic  in  the  other;  while  the  amount  of  (lift'eronce  may 
range  from  ^'„  to  ,',,  or  even  more.  It  is  said  that  the  normal  eye 
in  uiually  in  some  degree  astigmatic,  but  that  a  dittercricv  of  le** 
than  /ft  IS  jteldom  disiurliing  to  vision.  In  order  to  dolormino  the 
fact  of  astigmatisTu,  wo  give  the  patient  any  tigure  ('ompogcd  of 
liucB  running  in  ditl'ercnt  directions.  The  mo«t  convenient  tissl  is 
Wio  «nt  of  twelve  letters  shown  in  Kig.  12  fpubSishcil  on  a  scfwratc 
■mout  by  William  Wood  &  <'i)..of  New  York],  which  won-  do- 
tigned  by  Dr.  OrMtw  M.  Pniy.  of  New  York,  and  tuny  be  bud,  in 
a  sizeuonveiiit-rit  for  the  con«nlling-room,frtnii  the  AutotyiK>  Fine 
Art  ('inijpany,  in  Rathbone  Place,  by  whom  tliey  have  I>een  repro- 
duced  lit  my  ref)ne.-<t.  An  astigmatie  patient,  however  much  he 
may  \te  aided  by  an  mdirmry  convex  or  contuive  lens,  will  at  once 
declare,  on  looking  at  these  letlerit  from  a  little  distance,  that  the 
lines  in  them  are  of  ditl'erent  degree*  of  diatinctnefis.  and  further, 
be  will  select,  as  the  lettero  in  which  the  lines  are  most  and  least 
distinct,  two  in  which  thev  are  at  right  angles  to  each  other.  If 
they  arc  moflt  distinct  in  ^.  they  wu!  be  leust  so  in  Z.  and  viet 
ivrsS.  W  the  lines  in  all  the  letters  apiK'ar  euually  diittinet,  or 
nearly  so,  the  case  is  not  one  of  astigmatism  Tlie  manner  of  de- 
termining the  form  and  the  degree  of  this  atlection,  when  oniH>  its 
prownce  1ia»  liocn  ascertained,  ean  only  be  conveniently  considered 
in  a  Rubaei'^ucnt  cliapter,  and  in  relation  to  the  choice  of  spectAcles 
for  the  relief  of  the  attendant  visual  defect, 

Hcsides  the  tLcnlene--«s  of  vision,  it  is  often  neeeasapy  to  measure 
the  supertieiitl  exti-nt  of  the  lielil,  wliifli,  in  some  diseases,  becomes 
ooncenttically  narrowed  ilowri  within  very  small  liniita,  while  in 
others  it  ia  variously  defective,  broken,  or  interrupted.  The  ex- 
istence of  contraction  or  defect  in  the  lield  may  genenilly  be  dis- 
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leovcrcd  by  dcsirinc;  tlic  t«tietit  tn  look  8toiulU,v  nt  the  fn«c  of  tho 
[■iirgeon.  who  then  niove«  any  small  object  iiilo  ditlei-ent  position*, 
laiMi  inqoirca  n'hciberit  cnri  be  oeeii  in  all  of  them.  U  hen  this 
Itnoile  of  examination  rendeit)  a  defect  apjHii'enl.it  becoine«  desira- 
ble to  define  its  extent  with  at  lea^t  an  apprnach  to  preciiuon. 


HomiXomTfiL. 


aa' 


ws' 


III 
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»•' 
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ns' 


«• 


IS9' 


8    ^ 


rr 


f1  T  rt 
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The  early  attempts  at  mapping  out  the  field  of  vision  were  of  a 
•omeH-hat  rud«  itntl  primitive  character.  A  small  white  cross  waa 
marke<l  on  the  contre  of  a  black  IxHinl.  which  was  honji  against  a 
wall.  The  patient  «a»plat;otl  with  thccvc  under  examinittion  level 
with  thiK  eroxH.and  at  ii  measured  distamt-.orfnnn  eight  to  twelve 

^inche«.  awuj'  from  it.  Ilv  wiih  directed  to  look  ntciulilj  iit  thu 
entre  of  the  cri>w»,  which  wiw  called  the  "  fixinp-point."  and  the 

''Wher  eyn  w««  eln«cd  or  covcrtnl.  The  iij>fnitnr.  aniicd  with  a 
black  wand  having  a  white  lip,  and  with  u  [^icco  of  chalk,  stood 
behind  or  at  the  side  of  the  patient,  and  di-cw  the  white  tip  of  th« 
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wnnd  slowly  almifj  the  lionnl,  frmii  il8  nidrjriti  fiiwnnln  its  oenire 
in  sticceseu'e  tlirecliotis,  ii»iin!ly  first  iii  a  vertii-al  line,  next  in 
horizoutul.  iin«l  then  in  Iwn  lines  i»ternie<liafc  Iwtweeti  the  former 
onc^  The  patient  was  directed  to  sjwak  as  soon  as  the  while  tip 
cani«  into  view,  ami  at  this  [loiiit  ii  i-halk  dot  was  made  on  tho 
'board.  Tliu  patient  was  directed  to  sjieak  atfuin  as  soon  as  ihei 
while  tip,  in  its  nnward  movement  tnwanis  the  lixiiiff- point.  I»f  ' 
caine  f/»V-'/m<7(i/ visible,  and  here  a  second  dot  was  uiudo.  Wliei 
the  prof'i'jts  wan  completed,  thero  were  two  i-hnlk  dots  on  cac 
meri<liaij  of  movement  A  line  iiiiiliiig  kII  the  exicrnul  doti 
would  thon  *how  llic  ahsolute  !jijwni)nrio3  of  the  field  of  visual 
ufreeiition,  and  u  line  uniting  thv  inlornnl  dnt«  would  show  the 
l)minuarii-s  of  tho  field  of  distinct  visioti. 

The  ijia|is  ohiaiiied  in  IIiIm  way  werx-  ol'ii-n  of  great  value,  bat 
the  process  was  op^Ti  to  the  objretion  that  the  eye  of  the  patient, 
wliitb  was  eonwftiei]  fmin  tlie  view  of  the  oiierator,  was  apt  to 
wander  from  the  tixiiifr- point  towards  the  moving  object,  and  thus 
to  vitiate  the  whole  ii^snll.  To  meet  tliis  ditHciilty.  i'roffjawr 
DnndiTB  made  a  iiole  in  the  i-entre  of  the  boai-d,  and  phned  it  in 
a  vertiial  frame  adapted  to  stand  ujion  a  table.  The  patieni  wu8 
direett-d  to  look  thron^h  the  hole,  at  the  eye  »f  a  second  (lerson 
suitably  placed  npon  llie  other  aide  ot  the  hoard  ;  and  this  second 
person  gave  notice  if  the  eye  under  observation  wandered.  It  is 
manifest  that  a  considerable  amount  of  accuracy  and  care  would 
\h-  rei[uiif«l  from  the  second  observer,  inid  that  the  method,  bow- 
ever  occasionally  useful,  would  he  depeiidcnl  for  its  aueeess  upon 
the  pa^scnce  of  at  least  a  inodorHtelv  skilled  aKsislnnt.  The  flat 
board  system,  moreover,  is  o|)eii  to  tlie  objection  tbiit  the  central 
lixiiig-|ioint  is  nearer  to  the  eye  thau  any  lateral  portion  of  thaj 
surface.  1 

To  obviate  the  fnrcjioing  <lefeeti*.  Professor  Fiirster,  of  Breslau, 
contrived  a  very  iii^nious  inrttrnment,  wliioh  ho  called  the  •'[»• 
riineter."  It  crousists  of  a  siniiij;  wooden  platform,  measuring 
fifteen  inidiea  by  uinel^-en,  siipjKirlijif:  at  one  end  a  double  ohin- 
i-est,  and  having  at  the  other  a  stnnt,  upright,  iron  pillar.  This 
pillar  carries  a  semicircular  iron  hand,  two  inches  wide  and  of 
twelve  inches  radius,  placed  with  its  concavity  lowanls  the  cbin- 
renl,  and  turning  freely  at  its  middle  jHiint  on  a  horizontal  axi», 
so  that  it  can  he  placed  verticiilty.  liorizontally.  or  in  any  iiitcr- 
inediale  (msition,  .\  movable  wlide.  iiirrying  u  white  spot,  travels 
freely  to  and  fro  over  the  concave  tace  of  the  hand,  and  is  worked 
by  an  iirrangenient  of  cords  and  pulleys,  set  in  motion  by  a  winch 
handle.  A  rod  pi-oceediiig  from  tlio  base  of  the  chin-rest  earriee 
a  slender  stem,  which  is  placed  close  to  the  hand,  which  tarns 
freely  right  or  left,  and  on  which  slides  a  small  knob  of  ivory. 
The  chin  of  the  patient  is  placed  on  the  chin-ivst,  on  the  proper 
side  for  tliveAO  under  exami  nation,  and  it  he  other  eye  being  closed) 
the  knob  of  ivory  is  used  as  a  tixing-point,  and  is  adjusted  at  such 
A  dislnnee  on  the  nasal  side  of  the  eye  examined  as  to  make  the 
middle  of  Ihe  hand  correspond  with  the  blind  spot.     The  Hume 
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fixation  being  maintained,  the  band  is  placed  in  suucessive  merid- 
ians, and  the  appearance  and  disappearance  of  the  moving  spot, 
as  it  travels  round  the  arc,  are  recorded  on  a  diagram  prepared  for 
the  pnrpose.  The  operator  stsuda  behind  the  arc,  opposite  to  the 
patient,  and  ie  thus  able  to  watch  the  direction  of  his  eye,  and  to 
see  that  if  does  not  deviate  from  the  tixing-point.  The  face  of  the 
arc  is  divided  into  degnes,  and  itn  axis  carries  a  circle  similarly 
divided,  so  that  the  latitude  and  longitude  of  any  difect  in  the 
field  can  be  observed,  and  a  map  of  great  accuracy  can  he  ob- 
tained. The  eccentric  fixation-point  has  the  advantage  of  render- 
ing the  optic  disk,  instead  of  the  macula  lutea,  the  centre  of  the 
man,  which  thus  corresponds  with  the  ordinary  course  of  an  oph- 
thalmoscopic investigation. 

The  principle  of  I'rofessor  Forater's  instrument  is  perfectly 
sound,  but  its  details  are  extremely  faulty.  It  is  very  targe,  heavy, 
cumbrous,  and  costly  ;  its  strings  are  constantly  becoming  loose, 
or  twisted,  or  otherwise  out  of  gear ;  its  chin-rest  is  too  low,  the 
instrument  being  on  a  table,  for  the  comfort  of  the  great  majority 
of  patients ;  its  fixing-point  is  too  near  the  eye  to  he  steadily 
looked  at,  by  persons  who  are  past  middle  age,  without  much  fa- 
tigue of  the  accommodation  ;  and  the  superfluous  half  of  its  semi- 
circular band  is  perpetually  in  the  way.  After  enduring  these 
inconveniences  for  a  certain  time,  I  made  an  attempt  to  overcome 
them,  and  with  the  help  of  Mr.  ilawksley  proiiuced  the  perimeter 
DOW  to  he  described.  I^ince  its  appoanitice  I  have  been  made  ac- 
quainted with  some  other  English  and  Continental  contrivances  for 
toe  same  pnrpose ;  but,  fiossilily  from  parental  partiality,  my  own 
instrument  still  apiiears  to  me  to  be  the  best,  as  it  is  certainly  the 
cheapest  and  the  most  handy,  which  has  yet  been  constructed. 

It  consists,  as  shown  in  Fig.  13, of  a  simple  tripod,  supporting  a 
hollow  stem,  a,  in  which  a  nec-ond  stem,  B,  moves  up  and  down, 
and  can  be  fixed  at  any  desired  height  by  the  screw  c.  ^t  the 
top  of  the  stem  b,  there  is  a  short  horizontal  axis,  d,  carrying  the 
quadrant  e  e',  which  turns  with  great  freedom  in  a  conijilete  circle, 
and  can  be  secured  at  any  point  by  one  turn  of  a  screw  which 
projects  from  the  axis  d.  On  the  quadrant  is  a  travelling  slide,  F, 
with  a  white  spot ;  and  a  second  independent  axis  is  inserted  in 
the  axis  of  the  quadrant  at  i),  and  curries  a  short  tube,  in  which 
may  be  placed  a  stem  to  support  the  fixing  point.  The  second,  or 
inner  axis,  makes  a  complete  revolution  within  the  first,  without 
attecting  the  position  of  the  <iutidrunt,  and  without  being  affected 
by  it.  At  its  attached  extremity  the  quadrant  terminates  iu  a  cir- 
cular disk,  e',  which  is  graduated  into  degrees  at  the  back,  where 
a  fixed  index  allows  the  exact  position  of  the  quadrant  to  be  rend 
off".  The  quadrant  is  also  graduated  from  ten  degi-ees  to  ninety  on 
its  concave  face,80  as  to  show  the  exact  position  of  the  slide.  The 
fixing-jmint  may  be  either  an  ivory  knob  at  the  end  of  a  wire,  or, 
what  is  for  most  purposes  better,  a  small  disk  with  a  central  per- 
foration, as  shown  at  H,  throusfh  which  tlie  patient  looks  at  an 
object  on  the  other  side  of  the  room,  and  obtains  fixation  without 
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Strata  of  the  acM;nmiiio<)ulion  and  coniiequMit  fatigue  to  the  eye. 
Tlic  tmvclliiig  slide,  v,  iimv  Iw  inuile  hi  curry  a  »[Kit  of  any  color 
or  Bizo  that  is  deflired  ;  an<i  a  viiial!  box  under  tlio  ounlre  of  ihe 
tripod  voutaine  a  aelection  ff>i  tliM  |iurjio*o.  tojrcllicrivitli  an  ivory 
koob  wbith  may  eonictimee  replace  llio  disk  n.    The  »Iido  \»  also 
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j^iriiishcd  with  a  inng  at  the  hack,  by  which  it  may  be  mov<^i  hy 
n>fiani4  of  H  h*)ok  net  in  a  long  handle,  ho  that  ita  poi<ilioti  niiiy  not 
be  fiointt'd  out  to  the  mtient  by  that  of  the  band  of  the  operator. 
For  Ihe  liurpoae  of  tiiking  exact  nieasurenieiits  of  the  blind  i>pot, 
the  iiuiuinuU  le  graduated  at  the  back,  from  ei^ht  d^rc«s  lo 
twoutv-tive.  in  degrees  and  f.ixtli8  of  a  degree  ;  and  a  white  dot  is 
placej  on  the  centre  of  the  axis  at  a.  to  serve  a»  a  lixing-point  for 
this  particiiitir  purpose. 

In  order  (o  use  I  lie  in^truiiiciit^  the  patient  is  conifortably  seated 
iu  front  of  a  table,  with  the  plane  ot  bis  face  vertical,  and  with 
his  chill  sup|H)rtcd  by  the  rei«l  of  a  den loimt ruling  oplithaliuoscopc. 
The  {^K-riun-tcr  i*  then  set  at  snob  a  height  us  m  bring  tbe  centre 
of  it»  axis  til  the  level  of  hi»  eye»i,  and  \»  placed  with  Ibi^  i-entre 
exactly  opposite  tbe  eye  to  Ix-  exaniTiicd  (t.  r.,aiiiuch  and  a  ipiarter 
to  the  right  or  left  of  the  median  line,  acconlinj^  to  the  eye),  and 
exactly  twelve  inches  distant  from  it.  The  patient  dosea  the  eye 
not  under  examination,  and  covers  it  wit b  the  hand,  resting  ms 
elbow  upon  the  table  for  the  sake  of  insuring  8teadinew§. 

In  order  to  nieH»urc  the  blind  spot,  tbe  smallest  white  object  is 
fixed  to  tbe  slide,  and  tbe  uuitdraiit  is  raised  until  it  is  nearly  hori> 
xontul.  on  the  teiiiponil  »ide  of  tbe  vyc  under  vxiiniiiiatton.  l*be 
patient  is  directeiJ  lo  fix  tbe  central  [loiiit  u.and  the  slide  isniovnl 
from  outwards  towarda  tbe  centre,  until  its  whitv  spot  disappears 
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from  the  patieat'e  view,  which  it  usually  doe?  at  about  17°.    Coii- 
Uouiiig  the  same  moveroent,  it  reappears,  say  at  about  14"  ;  thus 
pving  three  cl^rees  as  the  horizontal  width  of  the  blind  spot  in 
that  meridian.     Placing  the  white  spot  half  way  between  the  two 
points,  at  15|°,  the  vertical  measurement  may  be  taken  by  raising 
and  lowering  the  quadrant  until  the  white  spot  reappears  in  each 
direction,  usually  at  the  meridians  of  90°  and  58°.     The  horizon- 
tal and  vertical  meaBuremeuts  may  thus  be  taken  in  as  many  me- 
ridians as  we  desire ;  and  an  exact  outline  of  the  visual  hiatus 
which  corresponds  to  the  blind  spot  may  be  traced  upon  a  chart. 
Fig.  14  shows  the  kind  of  chart  which  is  required  for  this  pur- 
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pose,  and  the  irregular  line  represents  the  gap  in  the  field  which 
IB  produced  by  the  blind  sjiot  of  my  own  right  eye. 

In  order  to  measure  the  entire  tield,the  perforated  disk  must  be 
used  for  tixation,  and  must  be  so  set  that,  when  the  patient  looks 
through  the  hole  at  a  distant  point,  the  centre  of  the  axis  may 
correspond  with  the  cenire  of  the  blind  spot.  For  this  pnrpose, 
in  a  normal  eye,  the  centre  of  the  opening  in  the  disk  should  be 
10°  above  the  horizontal  meridian, and  16J°  from  the  axis,  on  the 
nasal  side  of  the  eye  under  examination.  The  fiatient  is  then  in- 
structed to  look  through  the  bole,  the  instrument  being  arranged 
as  before,  and  the  eye  not  under  examination  being  closed,  'ibe 
operator  places  the  quadrant  successively  in  as  many  meridians  as 
he  thinks  fit ,and  moves  the  slide  from  without  inwards  in  each  of 
them  until  he  has  completed  the  circle,  marking  the  limits  of  jier- 
ception  and  of  clear  vision  on  a  chart  as  he  proceeds.  Fig.  15 
exoibits  two  continuous  line  circles,  as  data,  the  outer  having  a 
radius  of  70°,  the  inner  a  radius  of  10°.  The  outer  dotted  fine 
shows  the  limits  of  visual  perception  of  my  own  right  eye.  The 
continuous  line  within  the  inner  circle  shows  the  boundary  within 
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which  I  oati  road  an  uiiknown  letter  of  SimjIIoh's  No.  8  t«t-typc«  : 
ami  the  inner  dotted  line,  which  exhiWte  the  entire  field  of  virion 
of  a  patient  with  pisnieniary  relinitis,  niny  ftprve  lo  ill  ii»t rate  ennic 
of  the  elinioal  uscn  of  tht-  i>eriuiprer.  Tlie  Insi  two  ontlinca  were 
drawn  from  the  lixing-jioint  as  a  oontre.  In  mappintf  ihe  field  of 
vision,  it  is  of  eonrw  iK>«8il)le  to  prrx-ced  in  any  oi-der;  Imt  there 
nre  oljviouti  advantugeii  in  pui-sniiig  a  regular  method.     I  usaulljr 
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comnienee  from  Jiern.  with  the  quadrant  vertically  downwards,  and 
move  it  iipwaiHlH  tonards  the  lemndra!  side  of  the  eye  undur  ex* 
aniinatioii  The  t-tmris  may  l)e  tilled  fitlier  as  niniw  of  the  field, 
by  placing  the  rrmrks  in  directions  oorrc«iiondiiig  to  the  |iOHitioD8 
of  the  qnAdrnnt  (f.j.,  below  (he  centre  when  the  qnndtnntii*  down- 
warda);  or  as  nin^w  of  the  percipient  portion  of  tlie  retina,  bj- 
phioing  the  murk!' in  (■uiitriii-y  direclionn  (c.  7..  almve  the  centre 
when  the  qnadranl  is  dowiuvardt*).  To  renner  them  nniverwlly 
inielligihle,  rh('  aanjc  plan  tthonM  lie  adojited  i)y  all  ohservers;  and, 
of  thrwe  namr-d,  the  t'ormer  i»  elt-arly  the  l>eal,  tirst  hecaiiBe  it  ia 
more  simple,  aei-ondly,  beean-ie  the  maps  so  drawn  will  corresriand 
with  the  inverted  ophthalmoiieopic  image.  In  nil  methoda  of 
perimetry  it  is  desirable  to  employ,  evei.  tor  diHcrcnt  cumw.  and 
more  cM{HH'ia1ly  for  the  same  case  at  ditlercnt  tiimm,  Ihe  same 
amount  of  illumination:  and  thin,  of  course,  iniplieif  the  um*  of 
arliticial  light  in  a  darkcm'd  cbnrnhcr.  Kven  n  tmiuW  diminution 
of  light  wRl  decidedly  contract  the  lirtiitw  of  visual  ^K-n-cption. 

It  \»  BOmetimeJ«  ne(;e«iary  to  fe«t  the  power  of  recognixing  col- 
ors, n  power  which  nmy  he  cither  coiigemtally  defective  or  im- 
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pMred  by  discH)^.  Iii  d«tcriiiiiiiiie  lliv  titri«a«  of  iiivn  to  lie  railwny 
servants,  or  to  IcM-n  watrli  on  IxwH  xliip,  or  to  dti<cliarg«  any 
other  daty  for  wliicli  llic  prompt  n-oo^nilion  of  tlie  dittt-rcnoe  Iw^ 
Iwoeii  rwl  and  grvcii  U  iiccwwiiry.  Ihe  Bl«te  of  the  eye  wirh  i-ofor- 
cDcc  to  ff'lor  ^lenvptiiHi  shoiiid  nlwaya  l)e  oarefiillv  iiivi.i«tipftKHi; 
tnd  it  is  licliev<'<i  hy  w«nc  thnt  in  ooriaii)  lases  of  irnjiairtsl  siffht 
tin*  preftcncc  or  al»«cn<;p  of"  this  pi-rception  is  inipnrtant  with  ivfcr- 
ence  both  to  diagiiotiifi  and  progrio^i^.  A  variety  of  ingcniona 
instnimentci  liave  l>een  devised  for  testing  chromatic  vision ;  bat 
they  are  chiefly  nsefnl,  if  at  all,  for  pnrpoees  of  physiological  re- 
search. The  requirements  of  the  sntm-on  will  be  fully  sup|>lied 
by  a  few  pieces  of  red,  jtrt-en,  blue,  aiicl  yollow  |ui]>ur,  or  by  seta  of 
typee  pri»t«l  in  Ihew-  several  color*. 

[Dye^l  falirii-8  of  *ilk  or  wool  arv  far  Mtporior.  a*  regards  bright- 
ness and  purity  of  color,  to  colon^  pu^icr,  i^iicb  »»  inin  ordinarily 
be  procured.  Small  pieces  of  thc«e,  cut  in  dilf'<i>rent  gvomvtriciil 
shapes,  or  in  the  form  of  littler*,  lyay  l»e  pinned  Hjioii  lBnp>r  pieces 
of  black  or  colored  idoth  or  veWel.  All  color-let*ti»  tthould  be  c«r«- 
fully  itin)ly}:t'd  liy  the  prism  liefore  using  them,  hut  few  of  the 
ariiti<:inl  ooiors  l>eingeven  approximately  pnre.J 

The  methods  of  examination  hitherto  dest-rilied  are  all  of  Ihenj 
applii-able  to  each  eye  singlv  ;  but  it  is  often  important  to  inqnire 
whether  the  natural  museular  ami  visual  harmony  exists  between 
the  two.  The  eyes,  iii  a  state  of  rest,  arc  nortrmlly  a  little  con- 
vergent ;  directetl.  thnt  is,  to  some  modcraicly  near  |»oint  in  space. 
[In  the  stale  of  mininium  innervation  of  tbe  mnsctea  of  the  eye 
li.  e.,  "in  a  state  of  rest"),  the  vistinl  axes  are  iTarallel,  and  directed 
borizonlally  forward. — Donder*.  quoted  by  :*u«llen  4  l^^ndolt — 
Gnxfff  unn  Saemiivh  ;  HaiMnch,  III,  page  2i9.]  But  they  should 
both  bt' diri>ct«d  to  Ihe  stimc  |Kiint,  should  both  liecomo  eciually 
convergent  or  divergent  a--*  Illiw  [xiitil  rtfciilci*  or  udvuncvs.  sliould 
both  turn  to  the  risrlii  oi-  loft  with  eiiiiitl  movcnicn),  i^hould  be 
alwavH  on  Ihe  >iuni<>  horiiLontai  plane,  should  lie  eajiable  of  steady 
fixation  at  al)  reasonrilile  distances,  and  should  alx*  otity  ii  i^iiigle 
itiiftge  of  the  thing  looked  at.  whatever  its  [wsition  with  regard  to 
them.  These  conditions  may  be  tented  by  taking  any  convenient 
small  object,  such  as  a  pencil,  and  desiring  the  patient  to  look  at 
it,  and  to  follow  it  with  his  eyes  wilhimt  moving  his  head,  as  it  ia 
advaneeil  towards  him  and  drawn  back,  or  niove'l  successively  in 
various  directions,  upwards,  dowMwarii",  laterally,  and  obliquely. 
Tbe  most  mmnion  lonu  of  disturbed  mutn'ular  harmony  is  that 
which  is  familiarly  known  u»  sipiint,  which  ilet^lares  its  existence 
without  any  pMrlicutar  examiimiion,  and  which  n-quires  more  de- 
tailed eoniiidiTalioii  than  it  enn  receive  in  thiw  place  Hut  there 
are  mniiy  varieties  of  disordered  nmscnlar  itclion  which  are  not 
tmtlictent  to  jirodnce  obvionn  or  [lermaneiit  squint,  and  which  only 
liecome  apparent  when  the  eyes  arc  ttirnod  in  certain  directions. 
Sup(K»e.  for  instance,  that  the  left  internal  rectus  bad  become 
Kmiewhat  weakened.  There  would  be  iiothinir  manifestly  amiss 
nntil  the  patient  alteaipted  to  turn  "eyes  right,"  when  the  left 
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«_ve  would  lajr  Iieliiiid  its  fellow,  and  would  thus  liill  oat  of  proper 
parallfliitm.  The  iniaLrt>  of  the  ohjt^cT  looked  ai  would  ho  tunnvd 
on  rhf  jellow  ajjot  of  tne  right  e_ve, and  on  a  poini  o»  the  tuii))>oral 
side  of  the  yellow  s[M>t  of  trie  left  eye,  and  the  tuo  iniii^>«  woulil 
uo  longer  be  combined.  There  would  be  double  viBion,or  diplopia, 

I  and  the  tiiiagcB  would  be  crossed  ;  that  of  the  rij;ht  eye  being 
referred  lo  the  iiolnal  position  of  the  objecl.  that  of  the  left  «ve 
more  or  Icita  to  tlie  rijcht  of  ihis  actual  poifilion,  aceordinjt  to  the 
di'grcc  of  the  defect.  In  like  nianner,  if  tli«  Ict^  exlorna)  rectua 
were  we«kfiiod,  the  left  cyn  would  laji  behind  when  i)oth  wen? 
turned  lo  the  left.  The  right  i-ye  wotiul  rtii-civc  thv  image  ou  its 
yellow  epot.  the  left  eye  on  the  nasal  side  of  it*  yellow  spot.  «ud 
the  diplopia  would  he  no  longer  crossed,  hut  direct,  the  right  cyo 
seeing  ihe  object  in  its  natural  position,  the  left  eye  fwieirig  it  to 
the  left  of  tliai  pfisition.  The  iimsl  troiiblestmie  double  vi.tion  ift 
that  which  is  associiited  with  very  slight  deviiition,  hcoau!*c, 
when  the  deviation  is  considerable,  the  second  image  is  formed  on 

'  a  peripheral  and  comtxurativcl^' insensitive  part  of  the  retina,  is 
from  the  first  of  fimall  intensity,  and  may  soon  be  neglected  or 
forgotten,  as  wo  see  every  day  in  ordinary  «quitit..  But  when  the 
deviation  is  ouly  slight,  the  second  imuge  is  formed  near  the  yel- 
low spot,  on  a  higldy  sensitive  purl  of  the  retina,  and  may  l*e 
uiiirly  us  intense  n*  tlio  other.  [Die  intensity,  its  well  as  the 
shurpness  of  detinition  of  the  retinal  image,  is  nearly  the  same  %a 
ft  moderately  periphemt  a>t  in  an  accurately  central  position  ;  it  is 
the  perception,  mtlier,  which  loses  in  vividne«H  in  indirect  vision.] 
Under  these  cireumslimces  it  often  causes  gi-eat  distress,  even 
vertigo,  and  much  iiiieerl!iint.y  as  ro  the  real  posiiions  of  ohjeets..! 
Sometimes,  in  sueb  eases,  the  ileviatinn  is  so  slight  that  il  is  dilH- 
oiilt  to  ascertain  by  ins])eelinn  which  eye  is  at  fault;  as,  for  iu- 
Btance,  in  double  vision  on  looking  to  the  right,  whetlier  the  left 
internal  or  the  right  external  rectus  is  the  weakened  mustile. 
Sach  a  doubt  may  be  resolved  by  two  methods;  fii-st,  by  ascer- 

[  taining  which  eye  moves  to  obtain  curr<,-el  fixation  when  the  object 

I  tookeu  at  is  smldcnly  concealed  fmni  Ihe  other ;  secondly,  by  ,i&. 

*  certaining  whether  the  image--<  are  cmssed  nr  tlircct.  [These  testa 
are  generally  sutHcieut.  nlluough,  in  sr rict lies.*,  ihey  only  sliow 
whi(-1i  of  his  eyes  the  (lafient  htiTiitULillv  nses;  tliis  is.  us  a  rule,  Ins 
bril  eye,  and  it  ocottsionnlly  biippens  tfiat  in  paresis  of  one  of  the 
recti  ni)is>i^des,  tlie  eye  so  alVecled  continues  to  be  iiseil  by  prefer- 
ence if,  at  the  mime  time,  it  ha|iiH.-ik»  to  lie  decidedly  better  than 
ita  fellow.  We  met  with  a  welf-niarked  ease  of  this  kind  several 
years  ago,  and  the  same  thing  is  noticed  by  .""chweigger,  liaml- 
tuch  der  Spi'-ielltn  Auiftii/ttHliinidi-.  latst  edition,  page  131.J  For 
exam) lie.  on  looking  to  the  right,  if  the  right  eye  were  lagging 
behind,  it  would  move  towards  the  object  us  soon  as  a  screen  or 
the  hand  was  so  placed  as  to  cimceftl  that  object  from  the  left  eye ; 
while,  if  the  screeti  were  so  placed  a.i  to  eonoeal  the  object  from 
the  right  eye,  the  left,  being  already  properly  directed,  would 
make  no  movemiiuti  and  again,  if  the  left  vyo  wui'v  luggiug  he- 
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famd.  it  would  he  thu  one  lo  move  iiiidcr  iIk-  a^si^etl  conditions. 
With  rcgiird  to  the  relative  jtosilioiiA  of  the  two  iinn^es,  thnt 
whifh  i*  funned  on  rlio  yellow  Bjiot  is  jjencrnlty  w>  much  llic  more 
inlenHe  lliitl  it  can  ito  roiiilily  (ticlingniithed  from  the  other;  bnt, 
if  lliiit  ift  itot  the  rase,  we  give  n  lighted  candle  a»  an  ohject  of 
vision,  at  a  diaianee  of  eight  or  ten  feet,  and  cover  one  eye  only 
with  a  slip  of  red  glass.  The  red  imnge,  whether  it  he  on  the 
right  or  left  of  the  other,  will  of  course  be  that  of  the  eye  over 
watch  the  red  glaistt  is  applied,  and  iti  this  way  the  relative  po«i- 
tioDs  of  the  imagm  can  w  rendcrol  oerlain. 

There  are  a  few  cufles.  occurring  chiefly  in  myopic  persons,  or  in 
tbo»(.-  whoae  eye«  are  congenilully  of  ditlei-ent  refruction.  in  which 
deviation*  do  not  prtKhicc  diplopiff,  1k-ojiu>c  hinoculHr  vision  ha« 
nevtr  exi«tc<].  [In  ordiimry  ^traliismu.*,  ii!*4i,  the  faculty  of  bin- 
ocular vision  is  pencrally  lost  vorv  e«Hy  in  the  dii«eiu>e;  licnoe 
doable  virion  in  not  generally  complained  of.]  The  oyei>  of  Btich 
)>copIt'  are  praclienlly  tndejiundent  organs:  ami  it  sometimes  hap. 
(x-ns  that  one  of  them  is  used  for  near,  the  other  for  distant  ob- 
jects. A  simple  test  of  the  possessioii  of  binocular  ^-ision  is  to 
hold  a  printed  page  at  a  convenient  reading  di§tance,  and  to  rend 
it  with  lioth  eyes.  Then,  still  keeping  l  he  eye»  fixed  on  the  print, 
hold  a  pencil  between  the  eye*  sind  fhe  page,  six  inches  nearer 
than  the  latter  If  the  jK-retm  trying  the  experiment  haa  binocular 
neion,  he  will  »cc  two  nithcr  inilisliu'-t  iniHirL'''  of  the  pencil,  nei- 
ther of  which  will  olwtrucl  hi^  rending  by  cutting  otf  anv  word  or 
letter  I'mni  his  view.  If  he  )m*  not  binocular  visum,  nr  if.  having 
it,  he  cKwc»  one  eye.  he  will  sw  only  one  imuge  of  tlie  pencil,  and 
tbl«.  a»  an  opaque  object,  will  obstruct  hi«^  rending  by  conci^ling 
words  or  Ictient  in  pro|^iortion  to  \t»  sixe  and  thickness. 

When  the  sight  of  one  eye  is  very  defei^tive.  we  may  have  want 
of  vo-ordinntioii  without  diplnpiit;  and,  in  such  a  <.m!>e,  the  defective 
eye  usunlly  wandci-s  outwarcU  [if  the  good  eye  hap|H'tis  to  l>o 
liyiicrmel roiiic  the  defective  eve  «ill  prol.ahlv  mm  inward],  I leing 
luirestraineu  by  visual  sensations.  When  the  sight  of  both  eves 
ha*  licen  defective  from  early  infancy,  as  in  caeeo  of  congenital 
cataract  or  of  cloudy  cornea  from  purulent  ophthalmia,  the  direct- 
ing muscles,  having  never  bad  the  guidance  of  clear  images,  never 
aci|nire  their  nonual  tcmieity  and  hxing  power.  The  eyelmllB  are 
rendered  iiermjineiulj-  unsieiidy.iind  i)-*eilliite  in  a  curious  rbyilimi- 
cat  fnnbion  which  ha*  received  flic  iiume  of  nyxtaguius.        , 

Before  leaving  the  examination  of  the  muecloi",  it  is  proper  to 
teat  tlic  jtower  of  the  internal  ix'cti  to  maintaiii  imn vcrgenco.  For 
Ihia  pur)>nse  the  patient  is  told  to  fix  the  gaze  upon  some  small 
object,  which  in  then  brought  rapidly  to  witliin  about  four  or  five 
inehcf  of  the  eves,  the  surgeon  olwerving  whether  they  remain 
steftdily  directed  towards  it.  The  object  in  next  screened  from 
one  of  the  eyes  by  an  intervening  hand,  this  eye  being  siill  watched 
orer  the  edge  of  the  hand.  If  the  internal  recti  are  strong,  both 
eyes  will  remain  fixed  in  the  direction  of  the  object  -,  but,  if  the/ 
«rv  comparatively  feeble,  the  eye  from  which  the  object  is  cod- 


76 


TBB  OrQTQALUOilCOPB   At>\t  ITS  APPLIOATIOK. 


cenlocl  will  wniKlcr on) nnnU n-f  soon  «a  it  Uwes  ilic  vUuttl  ««u8nt.iun. 
TIio  slwto  in  which  Hits  tm|i{ienH  is  descrilie<1  hh  "ini*nftioicn<-_ir'"  of 
tlii!  tntertial  ret^ti  muHt^leH;  and  \»  met  M'ith  no  a  not  niicninmoii 
complication  "l"  other  fcpms  ol'  disoi^er.  [Other  lewtB  for  insutB- 
caentsy  of  ihe  i^cti  interni  are  given  in  Chapter  XV.J, 


CnAPTER    III. 


THK  0PHTHALM08C0PB    AST)   ITS   APPtlCATIOS. 


Op  thf-  niftiiy  Kiofiorn  iitAlniiTionlH  which  have  hpen  contrived  itt 
order  to  fiieiliuile  j.hysioal  ilinjjiioflis,  the  ophttialninflcoi«  i«  atnong 
the  i«itiiplct«t  in  iti<  conRtniction,  and  is  also  among  the  <>a«icet  of 
muriuifutiR'nt  nnil  ap|i!ii:atiin).  Foi-  many  nfr*'**!  '•  ^^'i*  consulerod 
inijH-ssiUle  to  si-e  iuio  the  interior  of  the»-ye;  and  (he- a>^8unLed 
im)H:)i«tiihiiily  lung  reftlcd  on  the  strange  hy|>ntiiemH  th«l  the  |iie- 
mcnt  of  the  ihoi-oid  aheorhed  all  the  li^lit  which  enrercd,  aiitl 
BiiD'ered  none  to  reiurn.  This  hypotheBia  was  iiis]iroved  by  tho 
late  Mr.  Ciimming,  who.  in  1846,  when  a  student  at  the  London 
HoB)>ilal.  showed  that,  in  fcrlain  jjositionB  of  the  ol>8erver  and  the 
person  ohserved,  a  lumiiions  ri'flex  uould  In-  ohtnined  from  within 
the  eye  [The  same  obwrvjiiion  was  nuidv  iridejiendeiitlv  hv 
HriicKc'.and  puhlixhi'd  in  111(47.]  Mr,  OnnnningV  iirvmaturedeatti 
prei'ented  hiin  from  pnimiing  liii*  invoKlit^ulioiiPi;  hut.  about  1848, 
tho  lttt«  Mr.  (-■hiirh-*  lialhage  took  up  the  snhjeul.  a»  »  pttrelv 
Optical  prohlcm.  ;ind  («ni»trui?ted  an  o|)hlli»lmo»o<i{ic  whii-h  luft 
litllu  to  W!  dei^irud.'  lie  placed  it  in  Che  hands  of  an  Knglii<h  opb- 
thalmio  i»urgeon.  who,  nnfnrtunaiely  alike  for  his  own  reptitatiofi 
and   for  the  fti-ientitie  fredit  of  his  coitnlry.  did  not  i)erci'ive  the 

fractinil  value  of  the  means  of  reBeareh  thns  given  to  him.  Mr. 
tnhhage  hinmelf,  of  course,  was  not  a  comiietent  judge  in  such  a 
matter;  and,  willi  the  modesty  iiaturul  to  hia  great  genins,  he 
submitted  to  the  adverse  verdict  pronounced  npon  his  mvention, 
which  hence  remained  almost  unknown, ttnd  ubsoiutcly  nnntilized. 


I  [It  d'HM  iiol  i(|i|iF»r  tlml  Mr.  Itiibbiigp  (ii^i^iiii'd  nnylliine  murv  thmi  ■  tiiirrw 
•rilli  n  hiilp  in  it. — ii  <'"iiinTMin't-  hy  whlHi  iln-  impil  iii»)  1h'  liRhii-iI  tip.  at  in  Cum- 
iiiinu'ii  "T  BrfiRkn'i  t'XixTimcnt,  biu  uliii'li  nifirili  k  riuw  or  tlie  di-ttiil>  <•{  thu  fundut 
undM  cxcEplional  cioiKiitMni  unly.} 
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Four  years  later,  in  1851.  ProfeBsor  nelmholtx,thenof  Konignlierg, 
ill  the  (.-ouree  of  fai«  ro«i>]irx-he8  in  nliysiologicAl  optica,  proclnced 
the  ophllialrii'iitcopc  wbioh  )>ears  his  namv.  unil  in  which  the  re- 
tlt'oting  portion  \*  turniiil  of  three  |i!ulos  of  ui)«ilv*!iv<1  ^lass,  which 
uf!on[  only  ttn  in<1itlVrcnt  illuiniiiiitioii.'  Me  i>cnt  tliis  iu«truniont 
to  the  t«U'  I'roftiiMir  \'i>ii  Gnu-fe,  who,  nmn;  iii)j)n;ciutiv<j  thitn  our 
countrymnn,  at  oih'C  perrvjivwi  il.'*  pi-obahio  vwliie,  and  oomrncru-t-d 
employing  ii  »*  «  nicaii«  of  pi'senreh.  The  defiiftivc  illnniioHlion 
wax  Boon  rtx'ojriiiitwl  aca^crious  fnall.and  it  let!  I'roto-iaor  Kueteto 
re-invent  Mr.  Halihage'a  original  iiittlriimeiit.  in  which  ihe  reflect* 
injE  portion  wan  nimio  of  -itlvereti  ghia»,  ami  the  necessary  iiiijht- 
hoie  was  ohtained  hy  removing  a  portion  of  the  silvering.  This 
ophthaliiioHfopc  haa  heen  ever  aUioe  in  use.  and  has  not  been  modi- 
fied ill  any  casenlial  particular.  Many  observers  have  had  it  made 
to  i>uit  their  own  rec|uireineiit8  in  [loiols  of  detail,  and  have  called 
after  their  own  names  the  patterns  whieh  they  have  deBcril>ed. 
Kilt  whether  the  nnrrnr  is  of  silvered  glass  or  of  polished  metal 
with  a  perfomtioi).  whether  its  diameter  is  Mticineh  or  two,  whether 
it  i?  pliine,  cdovcx,  "tr  cinn-ave.  whether  the  »ighl-h"le  it  lai^e  or 
small,  whether  the  handle  is  long,  or  short,  or  wuntiiig,  are  all  of 
them  niairvrs  which  leave  the  e^iitential  ohamctvr  of  BahlMigi'/s  or 
RoeteV  ophthalmof)eo|ie  iintotichcd ;  although  uinm  sueh  a«  tliciMt, 
and  fliich  only,  are  fouixlod  the  clninis  to  originality  of  the  many 
penons  whose  names  (<i)nvciiieully  enough  if  only  for  the  purtmae 
of  different iatioti)  are  attached  to  the  different  forms  of  ophlnaU 
nifMcorio  which  may  Ik-  foiiod  in  i>)ii<j>A  The  number  of  vartniioim 
made  hat)  lieen  so  great  that  all  the  pnssiiile  forms  must  now  have 
been  welhnigh  exhausted :  and  it  has  l)een  deteriiiine<I  empirically, 
as  welt  as  by  rellei-tion,  which  of  them  is  to  lie  preferreil  for  each 
of  the  various  imrposea  to  which  the  ophthaliuo9co)ie  can  l»e  ajh 
plied.  Before  these  mailers  of  detail  are  considered,  and  liefore 
the  characters  of  a  perfect  oi>hthalmi>«L-ope  are  (K'si-ribed,  it  wil) 
be  well  to  give  ii  short  notice  of  the  gtiieriii  tn-inciples  which 
gonru  the  construction  of  the  instrument,  ami  woich  will  lead  to 

'  (Tti*  nphihiilniufCD^  ef  llnlmliolli  i*  itlll  In  mitn;  rM|Htcta  lh«r  b«*t  ioMni- 
in*ni  itn  n-ntm  fur  ■■imninliie  !)>'■  ruiiitu,  liv  tliv  ilir'ft  iiiuthoi].  The  wft  and 
nnironti  lif;lit  wbkb  it  rcflrvU,  unci  ■!  tlii-  laiiip  limo  pnlnriK™  to  n  (tn-Hltf  citi-nt 
than  any  ailirr  ofihniMlnhiii-iYnn,  I,  K>-nnrnlly  (uffii-lcnt  Ui  iiliow  nil  l)in  di'liiili  of  (liu 
fasilui,  whili-  il  i><>itli(T  (UxxJiv  ihi-  |iHlii>fit  liiir  pruvaltM  cunlrNoliim  of  the  pupil. 
The  mirror  I'f  tlclmboJlK  oomUIi  of  tllriMi  i uprn in pim-d  plaloii  of  modiTnlolj'  thin 
|[I*u.  IhjI  w^  hiivi'  lone  a>*iA  n  mlrr<>r  will)  h  littift  niiiiilmr  of  plntv*  Itix  or  mora) 
innJi^  frum  ibo  I'l-ry  lliin  gtii>9  UMid  fur  cuvi-riiig  micirnaoiiplv  prvpirationi.  The 
■dranlaflM  uf  lhi>  nxxllSciiIiiHi  nrc  a  itronipir  rrllcclion,  a  mnrn  pvrfi^t  [uiliiHun- 
linn  i.f  ih*  rofciclMl  hpht.  tmil  a  inorc  jwrfiicl  quanohlui:  «r  ih«>  i(ii>i(;if  pri>du(isl  by 
rfflii-livii  fri'ni  tku  tornriL  Tbv  tliiii  pliiln  mity  br  fMckrA  v\tnt\y  in  thii  frnnia 
wllbout  the  uinal  Inter rrntnj[  rin^*  ot  pnper  or  tin-fnil.  iiikiiiK  tmiv  onljr  llint  Ihoji 
•r*  not  prwaiHt  tn^*thi>r  wi  llrnily  at  (i>  tlpvi<Ii>i>  Inicrft^vnrA  rinmj 

*  {TltD  iinporlBnl  fraiiirn  of  Kui>le'>  opbllinintoHcope  ia  the  uic  cif  tha  «an*vi  Ions 
In  form  an  iarrrrttd  imiiici-  of  Ihi-  fundm,  Ttiii  dcmi  mil  nppnar  to  linve  hn-.a  auj;- 
cwlnl  bv  Mr.  B«bbae*-  "lii-w  iorc'ntion,  iiiiTi-nvcr,  wn*  n<ji  piilili.lit"!  until  iwn  or 
ihriw  fnn  alW  Udmbulta  and  Kuete  had  publjabcd  full  dcwripliont  of  ihoir 
■fihihalmoaMipw  ] 


a  ready  comprclKrnsioD  of  the  qunlilk-ti  n-likb  «koulil  be  require 
from  it  in  prai-ticp. 

When  the  eye  i«  riii-ecteil  to  i»ny  object,  as  the  «_v«  a,  Fie;.  16,  to' 
the  dnnie  at  b,  it  receivos  all  the  light  which,  prfx-t^ediiie  0*001  the 
objc(!t,  falls  within  the  area  of  the  |iiijiil.     Bv  the  rtfmt'iivf  at-tion 
of  the  cornea  and  thecrvntalline  tens  litis  lijrht  is  united  op  broii^bl 
to  ti  focus  upon  the  retina,  as  at  c.     Some  of  it  is  absorbed  wtluinj 
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the  eye  by  its  internal  piffment.aml  the  rest  is  rellei!lcdor  rclunivd. 
But  that  which  is  refleeted  is  nofeosarily  stibject  to  the  »»m0  cou-l 
ditions  of  refnictioii  as  that  wbitb  entered,  and  it  refiirns.  prt'- 
ci«i-ly  along  the  track  by  wliit/b  it  came,  to  ibe  |x>iiit  H,  from  which 
il  started,      llenee  tt  followi;  ibul  an  ubsui'ver.  pliic-L-d  at  all  on  one 
8id«  of  the  path  of  ibe  roluruirijr  my«.  a»  at  o.  kuch  nothing  which 
they  would  reveal.  becAU^e  they  cftnnot  ciilcr  hie  «yo.     If  he  pincea 
hinixelf  in  tho  imtli  of  the  retnrninsr  raj'«,  nearer  to  the  eye  than 
the  Hnme,  m  M  o',  he  placeei  hiin^elt  aMn  in  the  path  of  the  enter* 
ine  r«_v*,  mid  iutereopl*  tbcin.     He  wonid  «ee  if  bis  bead   wer'fl 
traiisfmreiit,  «>  that   it  nii^lit  permit  llu-  entfrinii  rayi*  to  («iBa 
thnniiili  it.     Hut,  11*  heaiii*  an'  opaque,  be  cannol  he  lu  Ihe  position 
o'  witlioiit  cutliitg  otf  the  eiiteiinf^  ravs;  that  is  to  «ay,  without 
cutting  otf  the  illumination  by  which  alone  lu-  conltl  nee  anyttlinu;. 
The  only  lifrht  I'creived  by  the  eye  a  wonid  then  be  thnt  whicli  h 
was  reHected  from  the  eye  or  face  of  the  observer,  and  f  bis  ii»  not  | 
^Buftieient  for  the  object  to  Iw  attained.     Finally,  if  the  observer 
'  goes  to  the  [losition  o",  in  the  path  of  the  returnlns;  ravp.  indeed, 
but  on  the  further  aide  of  the  ffamc,  the  intervention  ol  the  latter 
overpowers  the  former,  and  rendern  them  inadeqiuite  to  the  farniA>  ^ 
tion  of  a  definite  image,     llcnoe,  tho  ordinary  invisibility  of  thefl 
iuterior  of  the  eye  dejicndit  fiolcly  on  ibiM,  tbnl  the  observer  cannot 
receive  tiglit  from  it  without  placiti>;  himself  in  such  a  position  as 
to  prevent  light  from  reaching  it,     1  lu  cjinnot  nee  without  putting 
his  own  beatl  in  the  way. 

The  oh»crvi-r  reniirunuc  in  the  position  n",  in  tin-  track  of  the 
returning  rays,  the  oplitnalmoaeope  is  nothing  but  a  very  tiiniple  _ 
conlrivaneo  for  taking  away  the  intervening  Hanie  a,  without,  fl 
taking  away  tlint  portion  of  its  light  which  Sa  reipiired.  As  i«hown 
•in  Vie.  17,  the  flame  is  renlacen  by  a  mirror  with  a  ccntrul  jkt- 
foration.and  the  ilanie  itsolf  is  removed  to  the  position  b'.  Some 
of  tte  light  then  falls  npon  the  mirror,  and  is  rcMected  by  the  mir- 
ror into  the  eye  a.    It  returns  to  the  mirror  from  a,  JDst  as  if '"^ 
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mirror  itself  were  the  source  of  light,  and  jiart  of  it  will  be  reflected 
back  to  the  real  source  at  b'.  But  the  centre  of  the  returning 
pencil,  when  it  reaches  the  mirror,  falls  upon  an  aperture  inatead 
of  DDOD  a  reflecting  surface.  It  passes  through  this  aperture  with 
its  Erection  unchanged,  and  enters  the  eye  of  the  olwerver  at  o". 


Fio.  17. 


Under  these  circumstances,  supposing  the  eye  of  the  observer 
to  l>e  immediately  behind  the  mirror  aperture,  and  the  mirror  to 
be  several  inches  from  the  eye  of  the  patient,  no  details  of  the  in- 
terior will  be  seen.  The  pupil  will  appear  as  an  illuminated  circle, 
of  a  whitish,  yellowish,  or  reddish  color,  according  to  conditions 
hereafter  to  be  descriijed ;  and  the  degree  of  its  brightness  will 
depend  chiefly  upon  its  size.  If  it  is  fully  dilated,  so  as  to  admit 
a  large  amount  of  light,  it  will  also  return  a  large  amount,  and 
will  shine  with  a  bright  glow.  If  it  is  small,  or  much  contracted, 
the  foregoing  conditions  will  be  reversed,  and  the  illumiiiation 
will  be  comparatively  feeble,  [In  the  negro  and  other  dark  races 
the  pigment  layer  of  the  retina  is  so  opaque  as  to  prevent  the 
return  of  much  light  from  the  general  fundus  of  the  eye,  even 
when  the  pupil  is  fully  dilated ;  the  optic  dink,  however,  being 
free  from  pigment,  appears  strikingly  bright  by  controst  with  the 
dark  ground  of  the  eye.] 

In  order  to  convert  the  illuminated  circle  into  a  picture  of  the 
backgronnd  of  the  eye,  supposing  this  to  be  of  normal  refraction, 
one  of  two  methods  must  W  pursued,  according  as  the  observer 
seeks  the  "  virtual "  or  "erect, 'or  the  "actual  '  or  "inverted" 
image.  The  former  is  arrived  at  by  the  "direct"  method,  the 
latter  by  the  "indirect." 

In  the  "direct  "  method,  the  mirror,  with  the  eye  of  the  ob- 
server close  behind  it,  is  brought  very  near  to  the  eye  of  the  pa- 
tient, within  about  an  inch  of  its  cornea ;  and  the  observer,  looking 
through  the  pupil  of  the  patient,  sees  bis  optic  disk  and  retinal 
vessels,  or  any  other  structures  within  his  eye,  magnified  by  their 
own  [cornea  and]  crystalline  lens,  which  then  act  the  jiart  of  a 
simple  microscope.  The  mirror  has  only  the  function  I  have 
already  assigned  to  it,  that  of  supplying  light  which  the  head  of 
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the  obsorvor  doea  not  inteix-ept ;  and  the  reUtioii  of  the  two  eyes 
w  i>liowii  hy  the  (liafcrara  in  Fig.  IS,  in  which  a  repnMfnta  the  eye 
of  th«  ohserver,  B  that  of  the  person  observed.     Il  will   Iw  per- 


IM.lt. 


(Xjivcd  that,  the  eve  a.  looking  through  the  mirror  aperture,  and 
into  tho  illuniitiatetl  cimiiilicr  of  the  eye  B.  looks  directly  at  its 
optic  iliso  o,  and  bws  tlii«  in  the  ordinwry  way  of  seeinst'  except 
that  it  is  niactiitied  by  it*  [oomea  and]  cTvatHlJine  \om.'  The 
mirror  is  merely  a  nivan!*  of  illtiininntioii,  und  jti.-tB  in  precisely  the 
*anie  way  an  the  common  LielK-rkiihii  of  a  microscope,  by  givin^ 
to  the  light  a  new  direction.  Evcrylbinc  in  ««en  by  the  olwervcr 
in  its  natural  position,  or  "  erect ;"  and  the  appearance  is  not  that 
of  an  image,  properly  so  cnUed,  but  of  a  nubfliantial  object;  and 
n  hence  describt-ti  a»  n  "virtnul"  imajns  only. 

If  we  hold  a  coiiimoti  mn^iiifying-gmHs  a  few  inches  away  from 
the  eye,  and  look  tbroiif;h  it  jit  any  moderately  <li»itaiit  object,  wo 
obtain,  its  i«  well  knowii,  an  inverted  image  of  that  object;  th« 
thing  al  which  we  look  appearing  diminished  and  upside  down. 
The  inverted  image  is  suspended,  so  to  speak,  in  (he  air,  between 
the  lens  imd  the  eye  of  the  observer,  and  in  the  f'ociii<  of  the  for- 
mer; that  is  to  say,  removed  from  it  by  its  own  focal  length.  If 
we  take  a  sheet  of  ground  gt ass.  or  any  other  suitalile  M-mi-tranH- 
parent  screen,  we  may  discover  the  precise  position  of  the  image 
DV  moving  the  screen  to  and  fro  between  the  eye  and  the  lens. 
When  the  screen  is  either  in  front  of  the  image  of  behind  il,  noth- 
ing will  be  visible  except  the  screen  itself:  but,  a.*  soon  as  the 
^  two  occupy  the  same  position,  the  iinagc  will  uppear  distinctly 

^^K     painted  uwjn  the  screen,  and,  by  mcaeuntig  the  distance  of  this 
^^H    From  the  lens,  the  focal  length  of  the  latter  inuy  be  approximately 

■  f' 

■  tba 

■  or  I 


'  (0(  tho  Ihrw"  rorrartliiK  mirfacf*  of  111*  pyn  Iho  cnriiiv  ft  hy  fur  th«  i«'«  tm- 
porlanl,  iiiiuoiint-Ii  h>  l\\v  rvfreoticn  nl  tli«  DurrDtc  of  ihr  corix'n  i'\i-<'"il>  tli?  •um  of 
tba  rrfiNcCiiini  •!  the  iwo  mirincM  of  tbp  Icni.  It  i*  iiiatciitHii^,  therefore,  to  *pnk 
of  lh«  i«a»  M  thv  piinc<[al  ur  oaly  rvrriictlng  (irf^aii.] 
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determined.  The  more  powerful  the  lens,  or  the  shorter  its  local 
length,  the  -mailer  will  he  the  inverted  image  which  it  forms;  bo 
that  the  mai^nitude  of  this  image  beam  an  inverse  proportion  to 
the  magnifying  power  of  the  lens  when  it  is  aseil  for  toe  exami- 
nitinn  of  near  objectB, 

When  a  niagnifying-glaes  is  held  in  front  of  the  eye,  it  produces, 
in  jireciseiy  the  same  way,  an  inverted  image  of  the  parts  within 
the  organ;  and  this  is  the  "  actual  "or  inverted  image  which, 
when  it  is  rendered  clearly  visible  by  the  abundant  light  supplied 
for  ifs  formation  by  the  ophthalmoscopic  mirror,  forma  the  basis 
of  the  "  indirect "  method  of  examination.  The  diagram  in  Fig. 
19  shows  the  positions  of  the  two  eyes  in  this  method,     a  is  agam 
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the  eye  of  the  observer;  b,  that  of  the  person  observed  ;  t  is  the 
lens  or  magnifying-giass,  and  the  eye  a  no  longer  sees  o,  the  veri- 
table optic  disk  of  B,  but  sees  o',  an  inverted  image  of  o,  suspended 
in  the  air  between  a  and  h.  In  order  to  see  o'  clearly,  the  eye  a 
mnst  he  at  a  convenient  visual  distance  front  it,  such  a  distance  as 
would  be  required  for  reading ;  and  hence  the  two  eyes,  instead 
of  being  approximated  as  for  the  direct  method,  must  l>e  separated 
by  a  considerable  interval. 

Under  ordinary  circumstances,  as  we  all  know,  the  normal  eye 
cannot  see  clearly  anything  which  is  within  one  or  two  inches  of 
it,  nor  does  a  magnifying-glass  produce  an  inverted  image  of  a 
very  near  object.  But,  optically  speaking,  the  fundus  of  the  eye 
is  placed,  with  regard  to  the  observer,  in  the  position  of  a  distant 
and  not  in  that  of  a  near  object,  by  the  interposition  of  its  own 
[cornea  and]  crystalline  lens.  It  is  the  action  of  [the  cornea  and] 
the  lens  which  so  modifies  the  course  of  the  rays  of  light  as  to 
enable  the  olwerver  to  see  clearly  [and  without  eftbrt]  when 
the  two  eyea  are  approximated  in  the  direct  method,  which  ren- 
ders the  [details  of  tne]  erect  image  invisible  [in  most  cases]  when 
the  eyes  are  too  far  apart,  and  which  enables  the  object  lens,  shown 
in  Fig  IH,  to  form  the  inverted  image  [at  or  near  its  focus]  in  the 
manner  described.'  To  enter  into  optical  considerations  would-be 
wholly  beyond  the  scope  of  the  present  treatise,  and  I  am  there- 
fore compelled  to  limit  myself  to  this  brief  statement  of  facts. 

'  [Tim  wordi  in  bmuketi  fn  this  eenlence  hiive  been   introdufed  by  Ihe  editor  to 
•opplj  the  obvious  iniufflcicncj  of  the  suthur'i  brief  flu  tern  en  t.] 
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Tbosw  who  desire  furllier  information,  with   roeartl  to  the 
ciplw  Uttifrl/mg  the  fm:U,  iimy  obuiii  it  from  boido  of  the  h^L* 
miktic  workft  n|>on  the  aiibjevt.  »^m 

Incertain  Alat«B  of  the  rofnurtion.ihe  tirct  and  iiivlti  h1  ' 
are  seen  under  eomewhal  difleront  onditionft  from  ihoae    V""^?* 
deBcribed;  and  it  then  becomes  iniisirlant  robe  ablo  todiRtf        ■  I^ 
them  apart  by  a  -impU-  and  ready  t«*t      Highly  myopi..  evcs'^'i.'.M 
an  invcrU-d  iniai;e  without  the  mier|»o«ition  of  a  lens  •  tuiH  1 
inotropic  wyes  yield  a  wdl-di-fined  ereot  image  «t  a'lrrpad?^''" 
t*i.ce  than  usual.     Hut,  if  the  bead  of  tbe  nhftcrvor^r  r  f  m 
patient,  be  move.1  a  little  in  any  direction  whilst   the  ol«erJ   r 
18  being  made,  the  erect  imag«  will  api«ar  to  move  in  the  '" 

direction  as  the  actual  movemeni,  and  the  inverted  iniai«'*""-n 
appear  to  move  in  the  opposite  .liroction.     In  thia  w„v  t^ ZH 
nalur«  of  cither  may  Iw  determined  at  a  glance      fT'be    -"  i 

ettst.  image  in  hyjMJrmctropia  lies  behind  the  eoriica.  and  coMrYnn' 
perfectly  vwible  when  the  ey«  of  the  oh«ervi'r  is  brought  ivir I  ■ 
half  an  inijli  of  the  i-ye  ntidor  examination :  on  the  olbi*  Imn  1  iV" 
inverted  rral  imago  formed  in  the  higher  grades  of  mvo  ' 
never  leiw  than  an  inch  or  two,  generally  several  inches  ht^frc  'f 
of  the  cornea,  and  becom.'fl  indistinguishable  in  its  delniJa  as  r h 
eye  of  the  observer  opiiroacbca  it,)  " 

With  lhi;»  preface,  l  may  proceed  to  apply  t<,  the  oi.hf  haln.o. 
scope  the  sound  principle  that  whoever  wishes  to  overconn..  tmi  -J] 
the  practical  ditfifultie*  of  a  new  art  must,  learn  t.i  overcoino  the      M 
one  at  a  time.    The  lirst  pnriH-se  which  the  ophthalmo»cope  L^  " 
lo  fulfil  is  that  of  an  itUiminator:  and  the  first  thiuK  to  he  n 
quired  in  using  it  is  the  liinick  of  illuminating  the  interior  of  th*^ 
.eye,  and   of  maintaining  the   illumination  unoiianged.   imtwith^ 
B  aiiding  any  change  in  the  relative  [losiiions  of  the  iiiiticni  nod" 
'he  obs^i;rvcr,  or  in   the  distance   by  wbi.-h   they   are  «ci«iratcd 
low  tliis  knack  may  be  acciuired  upon  a  imotk,  or  a  slieot  of  curdl 
card,  (jiiite  as  readily  as  ujion  a  living  patient;  and,  as  sudden 
ariations  in  the  illumination  are  distressing  to  th«  human  «yc  I 
iiiiik  some  inanimate  substitute  for  it  should  geitcrallv  be  iiai-d 


the  observer,  or  ui   the  distance   l)y  wlin-b   they   are  seiiumtcd 
Kow  this  knack  may  be  acciuired  upon  a  nuotk,  or  a  slieot  of  curdl 

board,  (jiiif      -  - '■'■  ""  ■■  '■■■■" ' 

variations 

think  some  inanimate  suDsiituie  tor  it  stioukl  geitcrallv  be'uKfd 
bv  a  iMJgimier.  When  the  ophthahnoaoope  was  a  new  instruinent 
tfie  gravest  fears  were  entertained,  probably  in  cotiscijuenee  nf  th« 
BeiMalioris  connected  with  da/,;;1ing,  Iej4t  the  illumination  should 
be  injurious;  and  many  writers  seemed  not  lo  remember  that  "  to 
bear'light"  is  the  special  and  peculiar  function  of  the  eye.  The 
fears  that  were  so  freely  expressed  have  proved  to  \k-  groundk'ws; 
for  1  am  not  aojuainled  with  a  single  authenlicnted  instuDcv  in 
which  it  has  been  shown  that  the  rcUeclion  from  the  mirror  has 
done  harm,  Notwillislanding  this,  sudden  cbangiLS  of  light  are 
Jisagreeable ;  and  thev  not  only  occasion  distress,  but  they  aUo 
lead  to  spasmodic  cflorts  to  cltise  the  lids,  or  to  Bemi-voluntaty 
movements  of  the  head,  which  at  once  interfere  with  the  succetw 
of  the  observer,  and  indicate  the  discomfort  of  the  person  oliservwl. 
An  eye  which  will  bear  a  complete  examination  without  iiiconvo- 
nicnce,  if  the  necessary  amount  of  light  ia  directed  into  the  pupiU 
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\ay  aperture  from  beginning  to  end,  will  be  much  dietrcBsed  if 
the  aame  degree  of  illumination  is  intermittent,  flaehing  into  and 
out  of  the  pupil  every  second  or  two  In  order  to  acquire  the 
necessary  knacK,  a  good  plan  ia  to  sit  down  before  a  cantboard 
screen  placed  upright  upon  a  table,  and  having  a  circle,  the  size 
of  a  diluted  pupil,  marked  upon  it.  This  circ^  should  be  about 
two  inches  from  the  margin  of  the  screen  to  the  right  of  the 
observer,  and  should  be  at  the  height  of  the  observer's  eye.  A 
biigbtly  burning  lamp,  with  its  fianie  at  the  same  height,  should 
also  be  placed  on  the  table,  a  little  behind  the  screen,  so  aa 
Dot  U\  illuminate  its  surface,  and  about  two  or  three  inches 
to  tbe  right  of  its  margin,  in  the  relative  positions  shown  in 
Fig.  20,  where  A  a'  represents  the  line  of  the  screen,  m  the 
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mark,  F  the  flame,  and  c' the  chair  of  the  observer.     The  latter 
should  then  take  an  ophthalnioscope  mirror,  furnished  with  a 
basdJe,  and  should  hold  it  in  the  nght  hand,  close  to  the  right 
ej'e  [better  in  the  left  hawA,  using  tlieff/i!  eye,  and  keeping  the  right 
eye  either  open  or  closed  as  may  bo  easiest],  at  such  a  height  that 
he  can  see  through  the  aperture,  and  witn  the  handle  vertically 
downwards,     lie  should  keep  the  other  eye  open,  and  sliould  ob- 
Berve  the  position  of  the  sjwt  of  light  reliceted  from  the  mirror. 
At  first,  this  spot  of  light  may  perhaps  play  about  the  room  in  an 
DDcertain  manner,  but  a  few  trials  will  bnng  it  upon  the  screen, 
and  a  few  more  will  fix  it  upon  the  circular  mart:.     During  all 
this  time  tbe  head  of  the  observer  must  be  kept  still,  and  his  face 
sbonid  be  fourteen  or  fifteen  inches  from  the  surface  of  the  screen. 
He  will  tind  that  there  are  two  movements  of  the  mirror  ;  »  rota- 
tion upon  its  vertical  axis,  which  turns  its  right  or  left  hand  edge 
somewhat  forward  and  directs  the  light  right  or  left  along  a  hori- 
zontal line,  and  a  rotation  u^ion  a  horizontal  axis,  wliieh  directs 
the  light  up  and  down  upon  a  vertical  line.     By  combining  these 
movements,  the  light  may  be  sent  in  any  desired  direction,  and 
may  be  brought  exactly  to  any  spot  where  it  is  wanted  ;  it  may 
be  tixed  upon  the  mark,  or  mnde  to  play  around  it.     When  this 
has  been  accomplished,  the  observer  must  next  notice  that,  if  he 
is  sitting  with  the  mark  steadily  illuniinated,  and,  moving  nothing 
else,  he  moves  his  face  two  or  three  inches  nearer  to  the  screen, 
the  light  will  leave  the  mark  and  will  travel  horizontally  to  the 
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left;  while,  if  he  niurea  hU  head  further  from  Iho  Bcrcoii,  the 
rcHox  will  travel  to  the  right  In  The  former  oafte  it  vnn  bo 
brouj^hl.  back  to  the  mark  by  «  slight  rotation  of  the  left  ertge  of 
the  mirror  forwards ;  in  the  latter  by  a  comeponding  rotation  of 
the  right  eilga  forwardi*.  Now  in  priicticsl  work  with  the  oph- 
thalin'iscopc.  to  mid  fro  movena-Dt*  of  the  hi-ad  are  required  con- 
tinually ;  and  iliechi(-f  [mint  in  tlie  jirt  of  iDiinnging  the  mirror 
is  lo  aiKjnire  the  knack  of  kM>rjiiijr  the  rotiirion  and  the  head 
movement  in  unisnn,  so  that,  an  the  head  oome-'<  fortvtird,  the  left 
edge  of  the  mirror  advances,  and,  as  the  head  <;oc«  buokward,  the 
right  edge  of  the  mirror  advances,  in  Biich  a  manner  nn<]  denrvo 
that  the  deviations  ueulralize  ©iich  other,  and  the  light  i«  kept 
always  on  the  same  spot.  The  k-arner  nuist  begin  by  movinw  hii 
hold  flowly  nearer  lo  and  farther  from  ibc  screen,  and  must  gmd- 
uftlly  increase  both  the  sjioed  mid  the  extent  of  this  movenient ;  at 
the  same  time  watching  the  pluv  of  liis  light  thrmigb  the  mirror 
aperlnre,  a»  well  aa  wiib  the  disengaged  eye,  and  guveniing  bis 
muscles  by  the  sense  of  aicht.  As  soon  an  he  can  illnniioHto  the 
mark  on  "the  screen  at  pleasnre,  and  can  prevent  the  light  from 
wamlering  laterally  when  his  head  inovea  backwards  ami  for- 
wardt-.  be  is  ijuilB  rcsidy  to  begin  the  examination  of  palieiiti*.  It 
is  well  to  faniilian7A-  both  eyes  and  bulb  bands  with  the  mirror, 
and  for  this  pnrfHJse  it  may  be  applied  to  the  left  eye  with  the 
left  band  [better  with  the  riiffit  hand  and  n'^/d  oyc  in  this  position  of 
the  Screen  and  flame,  m'  reprosciitiiig  the  nglit  eye  of  the  patient] ; 
and,  with  the  flame  in  the  posiiiot!  p'.  tlic  light  may  be  directed 
fnmi  the  place  c  to  a  second  mark  on  tin-  «.Tc>.tii  at  m.  There  arc 
many  advantages,  in  |ioint  of  convenience,  in  being  ubio  to  use  the 
left  eye  and  hand  as  freely  as  their  fellows. 

When  perfect  mastery  of  the  minor  bnfl  been  obtained,  the 
learner  may  at  once  proceed  to  e.\Hiiiine  eyt-s,  ehooaing  fir«l  those 
with  pnpils  dilated.  There  is  an  iiigcTiionainatniment  called  Per- 
rin's  artiticial  eye,  which  at  this  siwge  will  often  be  serviceable ; 
but.  in  nsing  it  for  the  acqiiiruinent  of  dexterity,  it  is  best  that  it 
should  Ije  lilted  into  u  mank  tirranged  to  represent  the  face.  In 
order  to  dilate  the  pupil  for  ophlludmoBcopic  purposes  atropine  is 
commonly  employed,  but  it  in  not  necessary  to  have  recourse  to  a 
very  strong  solution,  or  otie  Ibal  will  paralyze  the  tteoommoalation 
completely.  A  solution  of  n  fourth  of  a  grain  of  the  sulphate  in 
an  ounce  of  distilled  water  will  be  siilficiciit ;  ami,  iilthongb  it  has 
the  diKiidvantutcc  of  iieling  slowly,  so  timt  |)ci'baixt  forty  minutes 
will  ela[)w  liefore  siillieicnt  dilatation  of  the  pupil  is  olilniried,  yet 
this  disadvantage  is  umn:  than  counterbalanced  by  the  eiimi«r«- 
tivcly  inmBient  durutinn  of  the  etVeet,  and  bv  the  way  in  which  it 
mfly'be  neutralizt-d  by  tlalabar  bean.  A  solution  of  two  or  four 
gruiiiH  to  the  nunee,  such  ns  is  eommonly  employed  for  theraiieiKic 
purpo><c!».  or  for  testing  the  dearec  of  bttent  hypennetrnpia.  leaves 
the  iiecfnnmoilation  paralyzed  for  many  days,  and  entails  unnccea- 
B«rv  iiieonvcnience  upon  the  jmtienf.. 

The  pnpil  being  dilated,  and  the  patient  properly  placed,  with 
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the  lamp  on  the  side  of,  and  a  little  behind,  the  eye  to  be  examined, 
and  at  the  same  level  with  it,  the  observer  should  seat  himself 
facing  the  patient.  Supposing  the  left  eye  to  be  the  one  under 
examination,  and  that  the  erect  image  is  required,  the  observer 
should  apply  the  back  of  the  mirror  to  his  own  left  eye,  and  should 
throw  the  light  into  that  of  the  patient.  He  should  then  approach 
his&ce  closely  to  that  of  the  patient,  so  as  to  bring  the  two  left 
cheeks  nearly  in  contact,  and  the  two  eyes  into  the  relative  posi- 
tions shown  in  Fig,  21,  which  is  a  diagrammatic  section  of^  the 
two  heads  and  the  mirror,  b  being  the  head 
of  the  [Httient,  a  that  of  the  observer,  whose  _^^  ^'°-  ^'' 

left  eye  will  then  look  directly  through  the 
inirrorapertureinto  the  left  eye  of  the  patient, 
and  will  see  that  portion  of  its  fundus  which 
is  illuminated  by  the  reflection  from  the  mir- 
ror.   The  patient  must  be  told  to  look  np 
and  down,  right  and  left,  by  turns ;  and  the 
observer  must  also  vary  hia  own  point  of  view, 
looking  into  the  eye  from  above,  from  below, 
and  from  either  side,  until  he  has  seen  and 
Bcmtinized  every  part  of  it — at  the  same  time 
80  varying  the  inclination  of  bis  mirror  as  to 
keep  the  reflection  always  upon  that  part  of 
the  fundus  which  is  in  his  own  visual  line. 
In  order  to  examine  the  right  eye,  the  lamp 
should  be  placed  on  the  right  side  of  the  patient,  and  the  right  eye 
of  the  observer  should  be  used.     The  best  view  is  gained  when  the 
two  corneffi  are  not  more  than  an  inch  apart ;  and  at  this  distance, 
if  the  right  eye  is  used  for  examining  the  left,  or  vice  t'ersd,  the  noses 
and  cheeks  are  apt  to  come  into  unpleasant  contact,  which  may 
always  be  avoided  by  the  method  described  above.     It  is  also  de- 
sirable to  fill  the  chest  thoroughly  as  soon  aa  the  eye  is  illuminated, 
and  to  hold  the  breath  during  the  examination.     By  doing  this 
the  observer  neither  inhales  anything  objectionable  himself,  nor 
annoys  the  patient  by  breathing  over  liim.     The  knack  of  seeing 
the  erect  image  may  be  very  quickly  acquired,  generally  at  the  first 
trial ;  and  the  structures  which  are  rendered  visible  are  all  in  their 
natural  positions. 

In  order  to  obtain  the  inverted  image,  the  patient  and  observer 
ahould  be  seated  as  before,  with  the  lamp  in  the  same  position.  It 
is  immaterial  which  eye  is  used,  but  it  is  best  to  hold  the  mirror 
in  the  right  hand  for  examining  the  right  eye,  and  vine  versd,  so  as 
to  bring  up  the  object-glass  witn  the  other  hand,  always  from  the 
temporal  side  of  the  patient,  instead  of  across  his  nose.  The  two 
faces  should  be  opposite  each  other,  and  the  mirror  precisely  in 
line  with  the  eye  to  ije  examined,  which  should  be  turned  a  Uttle 
to  its  nasal  side,  about  enough  to  look  at  the  opposite  ear  of  the 
observer.  [In  observing  the  inverted  image  of  the  fundus,  as  in 
the  direct  method,  it  is  better  to  use  the  right  eye  in  examining 
the  right  and  mce  versd.    Thus  the  patient  can  see  with  the  eye 
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not  undor  oxaniitialion,  past  (he  bead  of  the  <>xamiii<>r,  and  look 
any  di«laiit  nliject  as  he  nmy  be  directed      The  reasons  for  look- 
ing at  a  iliM4ktit  object,  riilhur  thuu  ut  a  iH>»r  one.  an  at  tliu  exnm- 
itier'itear.arelhftt  tliopuiiilisK-iijuonrrBfitt-d  and  that  the  patient  ia 
not  (oin|if  pd  to  follow  wiih  his  tiyes  (he  inovftnient*  of  the  exnuiiner's 
bcitd.j     He,  when  he  ha!^  illiiniinate^i  the  pii|)il,  inslend  of  moving 
fopwaol,  keeiw  his  face  alwut  fifteen  inches  from  that  of  the  patient, 
and  [tiai'es  a  convex  lens  in  the  line  of  sieht.     A  two-inch  Ien«  is 
generally  U6od,undi(  should  beheld  lightly  by  its  mnr&;in.bel\vocu 
tno  thumb  and  furGtingrr.  at  about  two  inches  from  the  patioui'^H 
oornea.     In  onlvr  to  nicaMuiv  the  iliMumru,  and  to  keep  the  torifV 
Bt«ady,  (he  tip  of  the  third  finger  may  rt^^t  ni^iiin^t  the  iiiurgin  of 
the  patient's  orbit,  and  may  h.»  nned.aflera  little  pnictiee,  to  rai»e 
and  restrain  the  upper  lid.     The  lens  beinpiu  ixMtilKin,  the  obsenrer 
should  still  see  through  it  the  illuminated  cirvie  of  the  pupil ;  but 
whether  he  will  see  details  will  depend  solely  ujion  his  (li^lnnee 
from  the  patient,  so  that  if  he  does  not  see  them  he  must  varv  thisS 
diftance,  aoproui'hiiig  or  receding  along  the  same  line  until  a*vI»nrV 
image  is  obtained,  but  not  making  any  lateral  movemeul.     The 
lens  will  form  an  iina^c  iu  [or  tpiite  iieiir]  the  plane  of  its  own 
focus ;  hut  this  image  i«  only  vi«ihle  in  the  track  of  the  returning 
rays,  ami  any  deviation  to  the  right  or  left  will  lo«e  it.     The  dia- 
gram  in  Fig.  22  showR  the  jxisition  of  things;  and  the  obs^'rwr  a 

must  move  his  bead  to  and  fro 
along  the  line  lu,  until  he  comes 
to  Ite  at  the  right  distanoc  fmm 
ft  the  image  i.     If  ho   move*  his 

head  to  the  j(0«ilinn  a'  or  a",  he 
will  lose  the  image  entirely.  [Or. 
rather,  he  will  see  the  imago  of 
that  part  of  the  fundus  which 
happens  to  he  in  the  diT«ctioa 
of  a  line  drawn  from  a'  or  a" 
through  the  optical  centre  of  the 
exaniincd  cyo.]  The  whole  art 
of  H»ing  the  ophtbalmo:«coite  ih 
compriwd  in  keeping  the  eye  of 
the  oliflerver  in  a  line  with'that 
of  the  [latieiit,  in  maintaining  a 
steadv  lUumination,  and  in  find- 
ing  tfie  correct  distance 

It  will  Nonietim^  happen  that 

,^       a  homier,  when  be  nuts  up  the 

convex  lens,  itees  the  illuminaled 

jinpil    oceupied    by    «    reflected 

image,  or  by  two  images  of  his 

.  ownmirror.  ThcfieimageMap]>ear 

as  bright  circle*,  oach  with  a  dark  central  dot  correcponding  lo 

the  perforation.     It  is  sud  that  a  mirror  image  has  been  mistaken 

for  that  of  the  optic  disk;  although  its  exactly  circular  outlioc 
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should  distingniBh  it  from  any  natural  object  Such  mirror  images 
ire  reflected  from  the  two  surfaces  of  the  ohject  lens  ;  and  they 
may  be  evparated  and  got  rid  of  by  giving  this  lens  a  slightly  ob- 
lique direct  ion  across  the  line  of  sight,  either  from  above  down- 
varde  or  laterally. 

When  an  image  is  obtained,  the  observer  will  see  the  whitish 
cirele  of  the  optic  disk  itself,  or  perhaps  nothing  but  clearly  defined 
bloodvessels,  crossing  a  field  of  somewhat  different  tint. 

If  only  bloodvessels  are  seen,  the  patient  must  be  directed  to 
move  his  eye  [or  the  observer  may  clmnge  slightly  his  own  posi- 
tion] nutil  the  optic  disk  comes  into  view,  and  it  may  usually  be 
found  by  tracing  the  vessels  in  the  direction  in  which  tbey  increase 
in  calibre.  If  part  of  it  is  seen,  and  if  the  patient  is  awkward,  and 
roUa  his  eye  about  in  an  abrupt  manner,  the  rest  may  often  he 
disclosed  without  his  help  by  using  the  prismatic  action  of  the 
lateral  parts  of  the  lens.  The  lens  may  be  moved  a  little  laterally, 
or  ap  and  down,  across  the  tine  of  sight,  and  the  consequent  dis- 
placement of  the  image  may  accomplish  all  that  is  desired. 

The  proper  distance  of  the  observer  will  depend  upon  the  focal 
length  of  the  object  lens,  and  upon  bis  own  range  of  vision.  I 
have  already  said  that  the  lens  should  be  held  at  [about]  its  own 
focal  length  from  the  cornea  of  the  patient,  and  that  the  image  will 
be  fomiea  at  [about]  the  same  distance  front  it  on  the  observer  s  side. 
In  Fig.  -23,  let  b  represent  the  eye  of  the  patient,  l  the  lens,  i  the 
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image,  i  the  eye  of  the  observer,  and  p  the  flame.  If  the  lens  has 
a  focal  length  of  two  inches,  the  distances  b l  and  L  i  will  each  be 
two  inches ;  and  if  the  observer  is  under  middle  age,  and  able  to 
see  clearly  an  object  eight  inches  from  his  cornea,  the  distance  I  a 
may  be  eight  inches — making  a  total  of  twelve  inches  between  the 
two  eyes;  in  which  cage  the  distance  fa  would  also  be  twelve 
inches,  or  only  a  little  more.  If  the  lens  were  of  three  inches  focal 
length,  the  distances  bl  and  li  would  each  be  three  inches,  and 
the  distances  b  a  and  f  a  (=  3  f  3  -i-  8  =  =  14),  would  be  fourteen 
inches.  If  the  observer  were  past  middle  age  and  presbyopic,  with 
a  visual  distance  say  of  fourteen  inches,  the  distances  b  a  and  f  a, 
even  with  a  two-inch  object  lens  (2  +  2-1- 14)  would  be  eighteeo 
inches.  Now  the  light  received  from  any  given  source  of  illumina- 
tion npon  any  given  surface,  diminishes  as  the  square  of  the  dis- 
tance between  them.  Hence  the  mirror,  when  the  distance  f  a  is 
only  twelve  inches,  will  receive,  and  will  send  into  the  eye  b,  more 


light,  in  the  proportion  of  9  to  4,  than  it  will  receive  when  the 
tance  r  a  i«  eighteen  inches.  Consequently,  ua  iin  ohtwr^'t^r  beooiued 
pretihjrobic.  hu  is  oblijjced  to  ivocdc  t>o  t'nr  trom  the  patient  that  hta 
niirror  receiver  iiMiiffieient  ilhiiiunatinn,  and  he  \»  unnblu  thor- 
oughly to  lighl  tip  The  eye  wliidi  i^  nniler  examination.  In  onler 
to  meet  this  (iifhi-ully,  h«  nniBt  have  recourse  to  a  convex  len«,  smi 
that  ho  may  approach  nearer  to  the  image:  and  this  convex  lens 
m«y  either  be  nsed  an  an  ej-e-glas8,  or  nmy  be  placed  in  a  vlip  at 
the  back  of  the  mirror.  The  one  usually  sold  for  the  purjiose  ia 
of  twelve  inches  fucal  Icn^ib,  which,  with  ftn  object  loiia  of  two 
inches,  will  give  a  total  cnstniicc  of  sixteen  iitcheH  (2  +  '2  +  12). 
niia  doci*  Very  well,  but  by  nsing  a  still  stronger  lens  Itehind  the 
niirror  the  imHi;o  may  be  more  highly  niagmticil.  as  well  as  ren- 
dered more  hrijihr  by  the  better  illumination.  I  my&elf  pn-fer  lo 
use  a  seven-inch  lens  Iteluiid  the  mirror — and  thus  to  obtain  a  tot 
diBtuuce  of  eleven  ineheB  only,  which  givea  an  enlargement  and 
brightness  of  details  nearly  comparahlu  to  thoMi  of  the  dii-ei 
method. 

lu  the  inverted  image,  the  position  of  all  the  juirts  is.  rwvorsed, 
the  nasal  e'ule  of  the  fundus  Appearing  to  be  the  tem|>oral.  the 
superior  to  ho  the  inferior,  and  an  on.    Tig.  24,  a,  shows  an  optt 
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dtak  as  it  might  appear  by  the  direct  method  ;  b,  the  same  disk  aa 
seen  by  the  indirect 

Allboiigb  dilatation  of  the  pupil  will  much  facilitate  examina- 
tion by  a  learner,  il,  mostly  occasions  some  inconvenience  to  the 
patient ;  and.  after  a  certain  amount  of  practice,  it  m:iv  he  dis- 
pensed with  in  many  cases.  It  is  obvious  that  the  fundus  ol  the  eye 
will  receive  a  smaller  amount  of  light  through  a  natural  or  a  oon- 
tmeled  pnpil,  and  h(^nce  that,  without  atropine,  tl  is  iieeeeHarv  to 
be  skilful  in  the  inaiiagemcnl  of  the  illumimttiiig  mirror.  It  ia 
also  uecowsary  that  the  eve  under  examination  sliould  K-  turned  a 
little  tiiwanis  the  nrtse  Wfore  the  refleotiun  falls  ui>on  il.so  that 
the  light  may  be  tirat  received  by  the  iusciidtive  surface  of  the 
optic  disk.  If  the  patient  louks  straight  to  the  front,  and  the 
light  is  thrown  upon  the  yellow  snot,  r"he  immediate  oontraction 
of  the  pupil  may  be  such  as  to  render  any  examination  impossible. 

A  great  number  of  difTorent  forms  of  ophthalmoscope  have  been 
introduced  by  various  maker*  or  practitioners,  each  generally  in- 
tended to  fulfil  some  single  iudicatiou,  or  to  meet  some  porsot  * 
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nt.  The  best  inntniment,  on  tlie  whole,  is  that  which  fnlGIs 
llie  j{reateBt  niimher  of  indications;  and  I  am  inclined  lo  make 
ibiK  claim  on  behalf  of  my  own  model,  which  is  shown  of  natural 
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Fig.  25.  In  the  tiret  instance  tt  hax  the  great  merit  of 
Bghiness  and  |>ortaWrit y,  weichinjc.  in 
\u  case,  with  its  lenses  conipl<^'t«.',  l«t*8 
(kaa  an  ouu<%  and  a  halt',  and  nieusuring 
ItH  tban  tbre«  itichot  by  two,  »>  (hut 
il  au  he  carried  in  the  wai«tcoat-pocket 
vhliont  iuiwnveuionce. 

The  mirror  is  concave,  of  ei^ht  inches 
focal  length.     It  ia  made  of  very  thin 

r,  finely  silvered  on  the  Imck,  wiilt 
Mlverine   removed   fmm  a  central 

cfrde  two  nnllimetres  in  diameter;  and 

it  is  set  in  a  metal  frame,  having  a  con- 
tra! opening,  which  i«  counterauiik,  or 

beri-llol  down,  «t>  us  to  [•nwent  a  sume- 

wliat  ruimcl-i*hu{>cd  n[X'rtnrr'  to  the  eye 

of  ttio^Wrver,  iiitd  lo  tticilitate  looking 

llintui;))  tliegla^itin  an  otiliquc  direction. 

At  the  Itaek  of  this  frame  is  a  clip,  hold- 

iag  a  small  lens  of  any  kind  which  may 
be  required,  and  ca{iiir>le  of  lieing  turned 
oat  of  the  way,  as  ohown  in  the  figure, 
when  it  is  not  wanted. 

The  proper  size  of  an  ophthalmoscopic  mirror  should  he  deter- 
mined by  two  considerations.  It  should  be  large  enough  to  shelter 
the  eye  of  the  observer  from  the  direct  light  of  the  lamp;  and 
it  should  be  so  small  that  the  diameter  of  its  reflection  shonld  not 
exceed  that  of  the  conioa.  TIio  iris,  lined  with  dark  pigment,  is 
more  iiit^wr^'iou^  lo  light  than  any  other  ]mrt  of  tito  eye:  and 
the  only  pari  of  the  reflex  which  i*  useful  for  uphtliiiltnosco|nc 

fiuriHxsi^-^  la  (hat  which  [wiamw  through  the  pupil.  If  u  circle  of 
ight  much  exceetiing  the  diameter  of  the  cornea  falU  iiimn  iho 
eye,  some  of  it  will  puss  through  the  sclerotic  to  the  retina,  and 
will  (end  to  contract  the  pupil.  Hence  the  rairmr  should  be  as 
small  as  possible,  subjeet  to  the  already-mentioned  eomlition  that 
il  nmst  be  large  enough  to  shelter  the  eye  of  the  olwerver.  A 
mirror  the  size  of  a.  silver  thrci-fiencc  would  utlbrd  excellent 
illumination:  but  it  would  be  in:<iitiicicnt  as  a  screen.  A  mirror 
Ihi!  size  of  a  shilling  is  a  good  inetliiim  between  extremes.  (In 
jD|>bthalinu#oopio  examination  of  tlic  inverted  image  the  diameter 
if  the  concave  mirmr  determinea  only  the  degree  of  illumino- 
lion.  and  il  is  generally  coticedt'd  that  with  a  metallic  or  silvered 
mirror  and  the  light  of  an  ordinary  Argand  lamn  oi'  gn»buni«r,  a 
iameter  of  an  inch  and  an  eighth  or  an  inch  ntid  a  quarler  ik  llio 
i06l  convenient.  For  direct  examiniitions  the  central  norlions 
only  o(  the  mirror  are  available,  and  the  reflection  from  tne  mar- 
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ginal  portion*  may  Lave  «onic  efl'ect  in  oontractiiig  the  pujiil.  If 
iticonvenicnoc  i*  llioughl  to  arise  from  this  cause,  it  is  siiffic-ietit.  to 
cover  tbo  marginal  [lortions  of  lliv  ordiniirj'  mirror  with  dnrle 
Miper,  or  a  perforated  mirror  of  the  #\>x  of  a  silver  threepeiico 
may  bo  mounted  in  the  centre  of  a  dark  dixk  of  the  aizo  of  a  shil- 
ling or  larger.] 

Tbv  ftiitht  aperture  should  be  ae  ciroall  as  may  be  oon^iiatent 
with  perfrct  viBJiin  when  tbe  mirror  is  held  obliquely ;  aiK)  after 
many  experimcuts  I  lixfd  nirfin  two  millim«trv»  a»  the  besi  xize. 
If  it  IB  smaller  ibiin  tbis  there  is  apt  to  be  isomc  blurring  of  I  he 
image  by  the  diftVaetion  of  light  from  the  margins  of  the  opening. 
If  it  is  larger,  there  in  loss  of  the  most  imjurtant  part  of  ttie  mir- 
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ror — the  annulus  immediately  around  the  perforation,  from  which 
alone  [in  direct  exiiininationii]  litjlit  enlcrs  the  pupil.  In  onier  to 
obtain  nn  erect  image,  it  is  n^'ce*i*nry  that  the  moperative  central—- 
part  of  the  mirror'  ohould  be  smaller  than  the  pupil ;  and  bcneafll 
in  order  to  obtain  an  erect  image  without  the  use  of  atropine^ 
it  ie  manifest  that  the  i^ixe  of  two  millimetres  cannot  be  much 
exceeded.'    The  thinneaR  of  the  glass,  and  the  bevelling  of  ttw^J 

'  [Ttio  odilrFl  n«rl  of  \\ir  mitror  >•  by  no  inpani  "  InoiiorrtilT* "'  wh4>n,  u  ia  tbo 
itiMnimonl  d«crlb'4  in  Iho  tp]!!,  the  roirrnr  ii  nf  •ilvvrai  i;Ihm  wiih  ihe  rilvoriiw 
miioTftl  rr-miiniTill  iir<-n  in  iin-.'rilfo.  Tlw  iimilTfri^  ri-nlMl  p<.itiunorih«glan 
rrflcvti  1i(>bl  rnnu^h  for  ■  t"1rnilil['  rtaniiiixliiin  nJ  Ihv  fiiiiilil*  pvnii  wln-n  it  ■••qual 
tn  diaiDRlcr  i.i  ih«  full  <tiani-(pr  ..f  liu  i-u|-ilj 

'  (Piir  "mniiniilinn  by  Ihn  difrl  nifth.'ii  Knajip  •tatrt  that  «  conlral  Dtxinliig  of 
8  6  U)  X  76  mm.  nfTurdt  tli»  Ix-it  11liiiii>ualii-ii  i'urguin<4l  witli  in«  Irail  view  of  tilt,- 
Rintius.] 
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Opening  in  the  metal  frame,  are  contrivanccB  For  preventing  the  loss 
ofiight  I  should  say  they  were  obvious  contrivances,  were  it  not 
tbat  ophthalmoscopes  are  still  made  in  which  the  sight-hole  is  a 
eorl  of  tunnel  through  a  considerable  thickness  of  material  so  that 
itB  Mdes  absorb  nearly  all  rays  which  are  not  parallel  with  its  axis. 
Fig.  26,  A,  shows  the  illumination  through  a  pupil  four  millimetres 
in  diameter  by  a  mirror  with  a  sight-hole  of^the  same  size,  which 
saids  into  the  pupillary  aperture  only  the  rays  ofiight  rr';  b 
shows  the  illumination  tfarouffh  the  same  pupil  by  a  mirror  with 
sngbt-hole  of  one  or  two  millimetres,  which  sends  the  pencils  of 
light  pp'.  Fig.  27,  A,  shows  the  loss,  by  a  "tunnel"  pight-hole, 
ofaray  of  light  which  passes  freely  through  the  bevelled  sight- 
hole  at  B.  For  the  indirect  method  these  matters  are  of  less  im- 
portance, as  the  mirror  is  held  less  obliquely,  and  its  distance  from 
the  eye  under  examination  allows  light  from  its  lateral  portions 
to  be  brought  to  converge  upon  the  pupillary  opening. 

The  lenses  which  I  carry  with  mj'  ophthalmoscope  are  a  small 
twelvfr-iiich  and  a  small  seven-inch  convex,  to  fit  the  clip  behind 
the  mirror ;  and  two  object  lenses,  one  of  two  and  the  other  of  three 
inches  [the  addition  of  a  couple  of  small  concave  lenses  to  fit  the 
clip  behind  the  mirror,  as  in  the  common  form  of  the  ophthalmo- 
scope, known  as  Liebreich's,  would  greatly  improve  this  instru- 
ment, by  rendering  it  tit  for  examining  the  fundus  by  the  direct 
method  in  myopia  of  low  and  medium  grades].  The  perfection 
of  the  inverted  image  depends,  of  course,  upon  the  perfection  of 
the  iens  which  forms  it ;  and  therefore  my  object  lenses  are  made 
of  pebble,  which,  from  its  hardness,  is  not  liable  to  become 
scratched  or  damaged 'even  by  rough  usage  Moreover,  my  two 
pebble  lenses  are  united  together  by  a  setting,  so  that  each  forms 
a  handle  for  the  other,  and  neither  is  liable  to  be  accidentally  ex- 
ebaneed  for  a  glass  lens  belonging  to  some  other  person. 

When  the  learner  has  acquired  the  knack  of  holding  and  man- 
aging the  mirror,  it  will  be  a  great  help  to  his  further  progress  if 
he  can  be  shown  a  perfect  view  of  the  fundus  of  the  eye,  so  that 
he  may  afterwards  know  what  to  look  for,  and  whether  he  is  see- 
ing aright.  For  this  purpose  a  variety  of  demonstrating  ophthal- 
moecopes  have  been  devised,  each  intended  to  be  so  adjusted  by  a 
skilled  person,  that  one  who  is  unskilled  may  be  able  to  look  into 
the  instrument  as  he  would  into  a  microscope,  and  to  see  the  optic 
nerve  and  retina.  These  demonstrating  ophthalmoscopes  are  all 
designed  to  show  the  inverted  image,  and  tney  all  labor  under  the 
same  serious  disadvantage — namely,  that  although,  in  studying 
the  inverted  image,  it  is  constantly  necessary  to  move  the  mirror 
and  the  lens  independently,  yet  these  parts  are  so  connected,  by 
some  kind  of  tube  or  bar,  that  the  readjustment  of  one  implies 
the  derangement  of  the  other.  In  some,  even  the  lamp  itself  is 
attached  to  the  instrument ;  and,  in  others,  rods  or  stems  project 
from  the  tube,  and  rest  on  the  forehead  of  the  patient,  whose 
slightest  movement  will  then  pat  everything  out  of  gear.    To 
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nbviale  these  inconveniences,  I  devised  mv  own  demonal rating 
opbtlmliiKifcope,  starlinff  with  the  prindple  that  every  jiiii-t  of  it 
sliuuld  l)c  uWolutelj'  intU-pfmlenl  of  every  other  part,  and  ciijiable 
bv  itself  of  quick  ami  easy  atljiisMiient.  For  tliis  puriKwe  the 
miiTOi'  mil)  Wwf  iiro  phiL-<;d  upon  KonaraU'  pedestale :  n  Biiinlar  |>ed- 
estal  !>i]|<|ioi-ls  (he  ciiiii  of  the  jiutiout.  and  thvy  iitl  stand  n|H)n  a 
lalilf  wtiii'h  u!i»o  carrifs  llic  lani|>,  tmd  on  whi<di  ihoy  mav  be 
moved  t'nxilj-.  My  lira!  tnaU  with  lliis  nrrnngcnionl  «ali«ticil  me 
that  it  wonld  work  helt«r  than  airy  other;  and  also  shoivtul  that 
it  rnuld  be  made  lo  aH'ord  an  image  nt'  trrealer  enlargement  and 
brighter  ilUiniitmtion  than  any  other.  1 1  Itas  already  been  |Miinted 
out  tliat  the  greater  the  local  length  of  the  object  lens,  the  greater 
will  lie  tlic  she  of  the  image ;  but  the  limits  of  eiihirgenient  thus 
nttaiiiidilc  by  hund-instrumcnls  arc  soon  reached,  and  an  object 
ien»  of  greater  focal  length  than  tbrtc  inches  is  not  ax'uitabte  in 
praetke.  The  object  It^iis  gives  the  beet  reiiultx  when  it  i«  held  at 
Its  onn  local  length  from  tlie  cornea  of  the  [lutient, and  while  this 
is  done  it  is  very  desirable  that  an  extended  linger  should  touch 
his  orbit,  and  thus  ateiidy  the  hand.  In  thii'  dii-ection,  therefore, 
the  focal  length  of  three  inches  cannot  be  exceeded  ;  while,  on  the 
side  of  the  observer,  there  is  the  limit  imposed  by  the  length  of 
the  arm.  A  lens  cannot  be  held  steadily  and  comtbrtabiy  when 
the  arm  is  fully  extended,  nor  at  more  than  about  twenty  inches 
from  the  eye  ol  the  olwerver;  and,  if  the  image  is  formed  much 
within  this  diHtcincc.  there  i»  hul.  little  left  for  his  visual  range, 
lint  by  using  a  table  we  are  rendered  independent  alike  of  ibe 
^teH'Iyiiig  liiigcr  and  of  the  length  uf  the  arm  ;  and  may  increase 
the  diitttinw  between  putieiit  and  observer  nliiioHt  without  limit, 
I  therefore  use  an  object  lens  of  eight  iiicbeo  fueal  length,  which 
gives  a  very  large  imago,  sixteen  inches  fnnn  Ihe  eye  of  the  pa- 
tient :  and  I  plm'O  my  mirror  forty  iiichw  froin  the  eye  of  Ihe 
mtient.  which  gives  a  vii*uiil  distance  of  tweiily-lwoUwenty-fourJ 
inches  for  the  observer.'  [In  order  to  obtain  sufHoient  illunii- 
uation,  ibe  lamp  is  brought  up  from  its  usual  [losition,  and  is 
placed  nearly  in  the  foons  of  the  mirror,  while  the  face  of  the  pa- 
tient is  guarded  from  direct  lamplight  by  the  interiKisition  of  a 
metal  screen.  For  use  without  atropine,  and  in  order  to  avoid 
contraction  of  the  pupil,  a  plate  of  glass,  sligbtlv  tinted  with  co- 
bnll-bluc.  is  interpotied  between  the  tiaine  and  the  tinrror.  This 
Iters  out,  so  to  speak,  the  yellow  rays,  which  are  the  most  irri- 


<  [III  Mr.  CHrtvr'ii  dnmnnitrHUtia  (>phlhHliiiii«cnp»  llln  plHco  of  tli»  JnTtrtMl 
iuiB;'!.-  IF  rury  )*ri;ntl.v  iiiUu(>n<.'cil  by  lliu  t>>rrii<.'tiv<.-  ccnditluri  of  liip  vjb  under  cxai 
iniiUon.  tl  ii  nnl}*  ivWn  llin  cinniiiird  rye  i>  of  ii'irniftl  rcfriiclion  ihat  i^b  Imr' 
\»  ri>lini<il  HI  lhi>  r<:iriiii  of  Ihit  ril>jtji't  loiia  ;  in  niyiiTiln  •>ifi-i'illii|;  uriii-*lKhlll  tti«  iML 
lIcB  twtweun  Ihe  (■xnmini'd  fw  nnil  the  Iriit ;  wliilc  in  liy|i(>riiit>lro|>m  tbc  pi>««r  .. 
tlia  nbj*ct  hai  mny  be  iriiia''qiiiitc  lo  tho  {•tnatiwa  of  nu  ini>i)[a  at  nny  u>Hfu|  din. 
tsiici?.  Thit  <'im'lllul|B  H  >i<rii>iiN  ilxfrH-t,  wliii-ii  may.  hi'Wvirr,  tiv  uifrVDinB  in  ■ 
Krritl  Tn?n>iiri'  by  Isiivini;  ■'O'liii'i'r  otijcft  lrn-r«  Tor  ilit-  illirfreiil  grndn  of  hrt*tm^ 
tni)iin.  Thii  uphlhalmiKroiip  11  prulinhly  (i»liiii'd  lu  tin  of  (trpHMMUM  in  dnllaMi- 
itij;  u{ib<bNliiiiw:<iilu  sjifniiiTHiiiM*  and  Iri  d*niuii«lratiou<i  tw  ntuclvDU-] 
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tating,  and  leaves  only  a  soft  blue  light,  which  the  most  genaitive 
ere  can  bear  without  distrees  [glass  "elightly  tinted  with  eobalt- 
biue"  transmitB  a  Bofter,  but  at  the  aame  time  whiter  lijcht,  than 
that  of  the  naked  flame].  Tlie  best,  becaufle  the  whitest  and 
parest  light,  is  that  furnished  by  a  Silber  Argand  burner,  con- 
enniing  either  ^ss  or  oil ;  and  it  should  in  any  case  be  so  arranged 
u  to  be  capable  of  adjustment  to  any  height  which  may  l>e  de- 
sired [any  ^x>d  burner  constructed  on  the  Argand  principle  will 
inawerl. 

The  instrument,  as  a  whole,  consists  of  the  following  parts, 
which  are  shown  separately  in  Fig,  18. 

The  tens,  Fig  28,  1,  is  biconvex,  four  inches  in  diameter  and  of 
eight  inches  focal  length;  it  is  held  in  a  plain  ring  setting,  and 
is  mounted  on  the  column  a,  which  slides  freely  within  the  tube  b, 

Fio.  2S, 


and  can  be  fixed  at  any  point  by  the  screw  collar  c.  The  tube  b 
glides  within  the  hollow  standurd  d,  and  ia  supiiortcd  by  Ihe  lever 
I.  The  standard  o  has  a  heavy  circulnr  foot,  which  keeps  the 
whole  instrument  steady.  From  this  foot  the  handle  u,  tifleen 
inches  in  length,  exteiiUB  to  the  pillar  p.  On  the  up]R.T  part  of 
the  handle  is  a  Bhurt  vertical  bar  e,  which  serves  as  a  fulcrum  for 
the  lever  l,  one  end  of  which  pusses  through  a  slit  tu  the  stundard 
D,  and  supports  the  tube  b,  while  the  other  end  passes  through  a 
similar  slit  in  the  pillar  p,  and  rests  against  the  lower  end  of  the 
screw  F,  which  ia  worked  by  the  milled  head  a.  As  tins  screw  is 
raised  or  lowered,  a  contrary  eflcct  is  produced  on  the  other  end 
of  the  lever,  and  the  tube  b,  carrying  the  lens, is  lowered  or  laisud 
in  the  standard.  When  botb  the  column  a  and  the  tube  b  are  at 
their  lowest  points,  the  centre  of  the  lens  is  a  foot  from  the  tiible. 
The  column  a  has  5J  inches  of  movement,  and  the  tube  b  lias  two 
inches.  BO  that  the  centre  of  the  lens  can  be  raised  to  be  11'J  inches 
from  the  table,  and  this  range  is  sufficient  for  jiersona  of  all 
heiehte.  The  column  a  is  free  to  turn  on  its  vertical  axis  within 
the"lul>e  B,  until  it  is  fixed  by  the  screw  collar;  but  the  tul>e  b  is 
furnished  with  a  stud,  which  projects  through  a  slit  in  the  stand- 
ard D,  and  causes  B  to  rise  and  fall  without  rotation.     The  dimen- 
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sioiw  dbovo  givoi)  slioiilil  lie  canffuliv  observed ;  sinw  uinny  imtru- 
iiiftiil.-.  linvc  iHifii  niiido  wilh  llio  fiftiHlIe  t'li  slinrt,  or  witb  an 
maiiflieii'itt  |>];iy  of  rine  huA  Tall  for  ibe  Iciis  —  fuiiltd  wbkb  are 
soiii'cea  of  great  incoiiveiiieuce  in  praolice. 

The  niirnir,  Mg.  28,  2,  U  of  glaes,  t-oiicave,  foiip  incbee  in  cliam- 
etei-,nii<l  thirteen  luchec  in  focaT  length.  The  silvering  ie  removed 
from  H  t-entnil  cirde,  tbreo  millimetres  in  ilianieter.  The  mirror 
is  iriountod  in  a  bni>«  friinie  and  liitok,  the  latrer  having  n  r-cntral 
a[i«.Ttijru  isfvtiii  milliniotr^'H  "in  dianu-tur,  with  bt^VKlk-d  wTgt-*.  The 
fnitiK-  is  »us|^>i:tiiloii  ill  11  giiiibal  hy  two  liorizmiliil  srrews;  mid  Ibe 
^inihal  \»  sn^^iportcd  by  the  ci>luinii  b.  which  »lidc«  up  and  down 
within  the  aiandiird  c,  and  ran  be  (Ixod  by  the  screw  collar  d. 
The  range  of  movement  ia  six  inehea.and  the  centre  of  the  mirror, 
at  ltd  lowest  point,  ia  eleven  inches  above  tbo  table.  The  chin- 
peat.  Fig.  2H,  a,  is  a  concave  plate  of  metal,  two  inches  by  four, 
with  its  corners  rounded,  and  covered  with  velvet.  It  is  uupi'Oi-ted 
on  H  inuvablo  column  and  standard,  like  those  of  the  mirror,  and 
riiiigu»  in  hctcht  from  nine  iiicbcH  to  fifteen.  All  the  foregoing 
parts  ehouii]  1)0  of  a  solid  und  ifubi^taiitiiLl  clninK'Icr.  with  heav^- 
nictal  f(*t,  and  firm  joinie.  The  »ierwin  i«  dimply  a  (curved  ftheet 
of  blackened  metal,  which,  as  well  as  tin-  fnunc  to  curry  ibe  blue 
glasa,  may  be  attached  to  any  ga^biirn(>r  or  oil  lamp  which  ia 
employed.  The  glasa  itself  should  be  five  inches  square,  free  from 
ilaws,  and  of  a  uniform  pule  tint.  Kor  the  light,  the  lamp  known 
as  a  "  reading  lamp,"  but  with  a  Silber  burner,  is  the  best ;  or,  if 
gaa  be  used,  a  burner  fitted  with  an  indiartibber  tulw  may  he 
made  to  slide  up  and  down  upon  an  upright  stem. 

"  here  the  instrutiicnt  ia  in  constant  use.  it  js  worth  while  t^ 
have  u  special  table  for  it :  and  the  manner  of  its  adinstuient  will 
he  ivadily  iiiidcr«tood  from  Fig.  29,  and  from  the  annexed  ground 


Tla.a. 


plan  in  Fig.  "0.  which  shows  the  relative  |iositions  of  the  diffcrCDt 
|Hirt«,  In  my  consulting-room  they  stand  rwidy  in  this  way. 
A  a'  a'  A  i«  a  special  table,  measuring  4  feet  by  IS  inches,  and  29 
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inches  high.  H  is  the  poaition  of  the  foot  of  the  mirror,  and  the 
dotted  line  crossing  the  circle  ebowe  the  decree  of  obliquity  whieb 
ehonld  be  gives  to  the  reflecting  surface,  f  is  the  position  of  the 
flame,  which  may  be  on  either  side,  s  of  the  screen  that  cuts  oft" 
direct  light  from  the  patient,  and  o  of  the  sheet  of  blue  glass,    r 


Flu.  30. 


']g  the  position  of  the  chin-rest,  l  of  the  foot  of  the  lens,  and  p  of 
the  pillar  at  the  end  of  the  handle,  the  dark  line  showing  the  po- 
sition of  the  handle  itself,  and  the  dotted  lines  across  l  showing 
the  position  of  the  lens  when  the  handle  is  thus  placed.     To  ren- 
der the  lens  oblique,  and  to  displace  mirror  iniages,  the  pillar  P 
niaj.'  be  moved  along  the  dotted  arc,  in  the  direction  towards  p'  or 
p",  the  foot  L  remaining  stationary.     The  image  will  be  formed 
in  the  position  r,  eight  lucbes  on  the  observer's  aide  of  the  lens. 
Id  order  to  use  the  instrument,  the  [laticnt  seats  hitnaclf  at  the 
end  of  the  table  a'  a',  and  places  his  chin  on  the  rest,  which  must 
be  adJQSted  to  render  the  plane  of  the  face  vertical,  the  chin  beinj; 
neither  tilted  up  nor  depressed.     The  mirror  is  then  so  arranged 
that  its  central  perforation  is  nearly  level  with  the  patient's  inipii ; 
and  the  lamp,  so  that  its  6ame  is  level  with  the  mirror.     The  lat- 
ter is  then  made  to  throw  its  reflection  upon  the  patient's  face, 
and  he  is  told  to  look  a  little  obliquely,  thus  directing  the  eye  to 
be  examined   somewhat   towards    the   nose.     The   lens   is   next 
TOQghly  adjusted  by  the  sliding  tube  B  and  screw-collar  c,  until 
the  circular  patch  of  light  into  which  it  converts  the  mirror  re- 
flection comes  to  be  on  a  level  with  the  patient's  eye.     The  ol>- 
server  then  seats  himself  opposite  the  patient,  at  the  end  of  the 
table  A  A,  looks  through  the  mirror  aperture,  grasps  the  bundle  p 
of  the  lens  in  his  right  band,  and  controls  the  mirror  with  bis  left. 
He  has  as  much  and  as  ready  command  of  both  as  in  the  ease  of 
the  band  instrument.     In  order  to  move  the  mirror  reflex  later- 
ally, be  rotates  the  foot  of  the  pedestal  with  the  forefinger  and 
thantb  of  his  left  hand.    In  onler  to  move  the  reflex  upwards  or 
downwards,  he  tnnis  the  mirror  on  its  horizontal  axis,  either  by 
the  margin  uf  the  frame  or  by  one  of  the  screws  fastening  it  to 
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the  gimlial.  Bv  means  of  its  linndle,  irbich  ia  tlio  contrivance 
of  Mr.  Foveaux.  of  thv  firm  of  \V>ii«  A  ikm,  he  can  eiltier  move 
the  lene  nt-arer  to  or  fiirrlier  fi-oni  the  patk-nt,  or  acroA."*  tho  table, 
8()  as  to  ehil^  the  ohwrvatioii  from  otie  eye  to  the  other,  or  can 
render  it  ohiique,  or,  Uy  the  screw,  can  rej^uhitv  its  height  to  a 
■III  Hi  met  re.  So  quickly  ami  easily  niay  all  tliia  In;  done,  that  the 
ubserver  may  tbifow  and  keep  puce  with  the  niovcniunts  of  an  un- 
Atendy  eye,  never  losinj;  liix  view  of  the  interior.  Ko  uKsistanoe 
is  wanted:  niid  the  prcliiiiiiinry  ftdjiiNlment,  althouirh  1(ylioii<t  to 
ileecriLe,  dues  nol  rcqaire  a  mmnlt' for  it*  ticcotiiplisliniciit.  No 
other  instrument  with  which  I  am  acquainted  is  even  comj^-arablc 
to  this  in  the  size,  brilliancy,  and  cleamesta  of  definition  of  its 
inverted  imnne ;  and  I  have  entered  thna  fully  into  the  dctnils  of 
il8  ixmstniotiim  and  nuinagement.  for  the  parpose  of  showinsj  the 
extreme  siniplicilv  of  what  apgHiurs,  at  first,  a  somewhat  forniid- 
ahle  nptmratiis.  The  8ofl  hino  liglil.  moreover,  ia  scarvely  felt  us 
an  inconvenience  bv  a  patient ;  and,  with  even  moderate  sleadi- 
nesa,  the  interior  ot  the  eye  mav  he  exhibited  to  Bevcnil  perHong 
without  dislrees.  From  this  point  of  view  the  instrument  is  not 
only  highly  valuable  for  the  purpose  of  teaching  stndents.  but 
quite  as  much  bo  in  the  consulting-room,  for  exhibiting  morbid 
changes  to  pnietitionera  uimaed  to  the  ophtbaliuoscofie,  or  oven, 
sometimes,  to  the  friends  of  patients,  t-^gjieeially  where  a  long- 
eoiiliiiucd  or  riyorous  treatment  is  required,  it  is  occusioniiUy  d©- 
eiirable  to  atford,  tn  ilie  relatives  of  the  sick  person,  a  convincing 
ocular  demonstration  of  the  existence  of  tlie  coudiliona  againsr 
wliii-li  the  proposed  remedies  are  to  bo  directed. 

1  have  »[w>ke[i  hitherto  (-hiefly  of  The  examination  of  eyes  wbici 
are  of  norniut  refraction,  or  emmetropic :  and  those  which  are  am*- 
tropic  will  lie  found  to  prcaent  aonfbwliat  ditierent  ap|^M.-arancea; 
althon^h  tiiosedonot  become  very  remarkable  unless  the  ametropia 
is  considerable  in  dej;reoo.  In  a  highly  niyopic  eye,  an  inverted 
image  may  be  seen  wiihont  the  intervention  of  an  object  lena ; 
and,  in  u  highly  hy|»erTTietropic  eye,  an  erect  image  may  Iw  seen 
from  a  eonsidemhk-  distance.  When,  thercforo,  uie  observer,  on 
lirst  lighting  up  the  pupil  with  the  mirror  alone,  and  while  ;ilil[ 
«ight  or  teii  iiiohw  or  more  away  from  the  patients  eye,  sees  a 
clearly  detinetl  optic  nerve  or  vejfwls.  tlie  patient  is  either  myopic^ 
or  hy|ieniietropic.  (f  myopic,  the  image  is  inverted  ;  if  hypernie-^f 
tropic,  it  is  erect;  and  as  already  mentioned,  the  inverted  imago^ 
can  he  distinguished  in  a  moment,  by  the  simple  test  that,  when 
the  observer  tiiovi's  his  eye  laiernlly,  the  image  appears  to  move  in 
the  opposite  direction,  wliiic  I  be  erect  image  would  appear  to  move 
in  the  same  direction.  When  the  object  lens  is  intermwed.  and 
the  inverted  image  is  produced  in  the  ordinary  way,  the  myopic 
eyo  presents  an  appircntly  extended  field,  ou  which  the  optie"  disk 
and  vessels  appear  small ;  wliile  in  the  hypeniiol ropic  eye  the  disk 
and  vewirels  api>e«r  larger,  and  oi-cupy  more  of  the  pupillary  apvr- 
ture.  The  three  oullinea  in  Fig.  Jtl  give  a  diagrammatic  view  of 
the  iuverlLxI  image  of  the  same  fundus,  according  an  the  media  in 
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front  of  it  are  myopic  (I),  emmetropic  (2),  or  hypermetropic  (S). 
In  the  myopic  eye,  however,  there  is  8  source  of  error  which  may 
soraetimea  miale^  the  inexperieDced.  The  optic  nerve  in  myopia 
is  often  bordered,  and  is  sometimes  even  surrounded,  by  a  crescent 
or  an  irregularly  circular  belt  of  choroidal  atrophy,  all  of  which 
may  at  first  sight  seem  to  be  part  of  the  nerve,  and  may  give 
a  deceptive  appearance  of  large  surface  to  the  disk.  In  such 
cases  a  careful  scrutiny  will  discover,  by  a  slight  difference  of 
color,  that  the  real  nerve  outline  is  something  of  the  propor- 
tion of  the  central  daric  circle  in  diagram  1,  white  the  dotted 
line  Burrouoding  it  may  show  the  extent  of  the  general  effect  of 
whiteneBs. 

In  the  emmetropic  eye,  not  only  is  no  auxiliary  lens  required 
for  the  erect  image,  but  none  can  be  borne;'  and  clear  definition 
is  only  obtained  when  the  eyes  of  patient  and  observer  are  closely 
approximated.  In  the  myopic  eye,  a  clearly  defined  erect  image 
cannot  be  obtained  at  any  distance,  until  a  concave  lens  is  inter- 
posed ;  and  this  lens  is  most  convenieutly  placed  behind  the  mirror. 


In  the  hypermetropic  eye,  as  already  stated,  an  erect  image  can  be 
obtained  without  a  lens,  and  at  some  little  distance;  but  when 
the  eyes  are  closely  approximated  this  image  is  etill  clearly  seen, 
and  it  becomes  better  defined  if  an  appropriate  convex  lens  is 
fJnced  behind  the  mirror."  In  other  words,  in  order  to  obtain  an 
erect  image  of  an  ametropic  eye,  the  observer  mnst  neutralize 
myopia  by  a  concave  lens,  and  he  may  neutralize  hypernietropia 
by  a  convex  one.  He  sees  into  the  eye  subject  to  the  same  coii- 
ditious  under  which  the  patient  sees  out  of  it ;  and  the  concave 
lens  which  gives  him  the  best  defined  image  of  the  fundus,  or  the 
strongest  convex  lens  with  which  a  clenrly  defined  image  is  still 
visible,  is  that  by  which  the  myopia  or  the  manifest  hypernietropia 
of  the  patient  will  be  corrected.  [Hy  ophthalmoscopic  measure- 
ments with  atropine,  we  obtain  the  total  hypernietropia,  and  even 
without  atropine  we  often  detect  a  higher  degree  than  the  measure 

'  [This  is  only  Irue  in  the  cud  of  emnn-tropin  conjuincd  with  KiMenue  i>f  HiiM>ni. 
modntion  in  ixith  pHlmnt  und  observor,  h>.  fur  instuncPi  wht^n  l>ulh  Hre  fuU^'  iindiT 
the  itlfluonvo  ot  ulropift;  as  n  fatt,  a  wpuk  coneiive  Inns  (»a,v  j',  or  ^jl  is  t,  htlp  to 
mott  pernine  in  examining  rmmptropic  even  hy  the  "  diru^l  "  method.] 

'  [KathPr  it  continues  to  be  seen  clenrly,  and  nt  the  FHme  limo  eomewhHl  mngni- 
lled,  when  a  neiitralizini;  convex  lelia  is  placed  behind  the  hulo  in  the  niirrur.] 
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of  the  hjfiermflropia  manifrBia  as  obtaiiwjd  Iiy  trials  wilh  t«t-gl 
\n  olhi^r  wonis,  u  h_v]H>riit(>t rapiv  oyv  itmlvr  0|iht1inhti<>«copic  ex- 
ariiiiiittioii,  ofli'ii  ruluxvit  it*  aci'ommoilntinri  more  thiiti  in  any  act 
of  viji'tou. — Sec  l>on(]vr«,  Aecummoitution  and  Jtfj'ra>'lii)H,  SyJ.  ICJ., 
p.  107.] 

Ill  order,  tliercfope.  to  cxninine  every  postiible  form  of  eye  Ity  the 
direct  niPlhod,  ntid  es|H'eially  in  order  tn  dcteniiine.  in  every  raw, 
tli«  Hinle  ol"  refraction  with  some  m'liroitoh  lo  mriimcy.  nol  only 
wilh  reference  to  the  mere  iireseiiee  of  iiivo|iia  or  hyjiermetrojiiA, 
hilt  also  with  reference  to  the  decree  of  either  of  the*e  aifecliiHis, 
it  is  iieoes^nry  to  he  provide*!  wiln  a  sufficient  series  of  convex  nn'l 
corifave  lenses,  of  sir-Ii  a  size  lliat  any  ono  of  them  may  lie  |itiifwl 
in  (he  clip  liuhiml  the  mirror,  'Die  flieap  Gerniiin  apl)thahaoiii-i.>|iL-it 
are  KUpnlic'd  wilh  live  ItTisi-s  to  lit"  used  in  this  way, one  t'<tnVfx,of 
twulvv  iiK-livs  fuL-ai  length,  four  cotu-hvo,  rcsuoetivcly  of  six.  i-iglit, 
ten, and  twelve  inclics.  ]!iit  in  these  0phthalin0cH'O|M.>s,  the  ixxi:  aim! 
charui-ter  of  the  «if;hl-ho!e  are  usuftlly  siu-h  «» lo  render  the  minw 
scarcely  availalile  for  the  uxaniinitlion  of  ilie  cn-i't  inrnge  without 
dilatation  of  the  pnpil :  iiiui  the  s^-riesof  leiwe*  is  ti»<i  :»iiinll  f<ir  the 
many  degrees  oi  ainei  ropia  which  are  met  with  in  pruclit-i*.  Morv- 
over,  on  account  of  the  iiicoiivenienceof  carryinsfn  i)uml>er  of  loose 
lenses,  and  on  aeeonnt  of  the  Ironlile  ntid  loss  of  lime  involveil  ia 
changine  them  durinfc  the  exaniinatimi,  the  hest  arrangement  U 
that  duvtsed  liy  the  optician  lEekoss,  who  fixed  a  nniiiher  of  lcn»M 
in  a  circular  disk,  so  placed  that  hy  its  rotation  they  are  hrou^ht 
in  Bucce'rsion  l)ehii)d  the  mirror  aperture.  One  of  the  most  convo- 
nient  forms  of  the  erect  iiua^e  ophthalmosco|»e  is  that  of  Loring. 
as  shown  of  natural  size  in  Fig.  ff2.'  The  mirror  is  concave,  of 
Bcvcn  inches  fouil  length,  an  inch  and  a  quarter  in  diameter,  and 
wilh  a  Bight-hole  three  millimetres  in  diameter.  The  sight-hole 
of  the  nietul  frame  is  hevellvd  down  in  the  onlinary  way:  and 
the  revolving  di#k  turns  on  a  pivot  near  the  e<lgo  of  thv  mirror, 
and  is  aei^urcd  hy  »  spring  eateh,  wliieh  allows  it  lo  he  removed 
at  pleasure.  This  difk  in  provided  with  twcnly-four  lenx*-^  atxl 
one  empty  iiiieriure,  ui*  indicated  l>y  the  numhcrs  on  the  Uick  of 
the  disk,  giving  a  »eriea  of  glame^i  ranging  from  convex  1  to  coit* 
cuve  2,  any  one  of  which  may  be  hrnnght  opuo^iite  the  sight-hole 
iu  the  mirror  hy  simitly  turning  the  disk.  The  handle  is  made 
five  inches  long,  in  onler  that  the  liand  of  the  observer  neeil  never 
comu  between  his  face  and  thai  of  the  patient,  so  as  to  interfere 
with  the  close  approxiniution  of  their  eyes  A  convex  lens,  of  two 
utid  u  half  inches  focns,  is  added  to  thu  case,  to  render  the  instrn- 
niont  available  for  tlic  invvrtud  image.  I  must  admit,  of  cour*e. 
that  this  form  of  ophthalinoseo[io  is  supt^riorto  mj  small  model, 
in  80  far  that  it  i.-t  available  for  every  purpose  to  which  an  ophlhsU 
tuoscopo  can  he  a]iplic<l,  while  the  «mall  oiiu  is  useless  for  the  erect 


>  [Wo  har*  tubMtttntd,  In  pi^.  fit.  ti  new  and  improred  mode)  of  t^rlnf  *•  iiph- 
IhaliitoM-opc  fiir  tbu  uldnr  r<-riii  ^xifn  by  Mr  CHflvr,  rawriticij(  a  (inri  vl  tli*  dii- 
Mrtplivn  losi-ourd  wlili  Ibn  c-hKiignl  wuw^cui.J 
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ima^iR  cases  of  inynpin,  or  for  determinhig  the  exact  degree  of 
uvrtrnjiia  in  nny  case.  Those,  however,  are  ptviuiremont*  which 
ar*onlv  occa#ioiiii1,  aod  which  aire  almost  coiitinvd  to  (hv  coiisiilt- 
ing-room  of  the  ej«.-cia!ist;  »*>  lliat,  ullliough  I  om|iloy  and  value 
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>Im)  erect  imajce  iiiitrumeiit  for  certain  piirpn»ea,  I  coiiliiitie  to 
•  prefer  my  own  ns  a  fiocket  companion  lor  ilailv  use. 

IV-sides  I^nring's  ujihthaliiinei-ope,  several  others  have  heen  oon* 
llrtiL-t«d  niM.ii  the  same  principle,  to  meet  the  wants  of  particular 
itiHTvers;  hut  I  am  not  aware  tlmt  they  nU'cr  any  reunirkaMe 
idvantages.  In  some,  in»tuid  of  mounting  the  glasses  in  one  disk, 
imn  di«K8  are  8U[M.'rini[rfided,  bo  that  certain  powurB  arc  obtained 
'  com  hi  nations  of  leniM.'«.  This  arrangement  i«  object  ionahlc,  on 
nnt  of  the  number  of  reflecting  Hurfaces  which  then  inlerveuo 
recn  the  {mti^-nt  und  the  obsurver.  Among  recent  eon trivmice*, 
■Itnj*  the  iK-^t  is  one  nmdo  by  Mr.  Ilnwkfiiey  for  Mr.  Coupi-r,  in 
diifh  the  iCck'is.-*  di-ik  and  (he  minor  iii-e  so  comiecteil  tbar  the 
|)>l)<iniiy  of  the  latter  is  not  eomnuinicaled  to  the  former,  mid  the 
DtMencr  looks  along  Ihe  axis  of  any  auxiliary  Ions  which  lie  nmy 
nploy.  [This  was  etfected  perfectly  br  Ifekoss  in  bi:t  constraetion 
W  ITelmhohz  nphthahnoscope,  and  aeain  by  Slrawbriiige,  who 
^ite<l  (he  three  diak.'^  tirst  used  bv  1.oring  to  Jiiger's  larger 
lillialniofivope.    See  lyans.  Am.  0/JtlfuiL  Soc.,  1871.] 


The  foregoing  olinervationH  apply  only  to  an  observer  who  'u 
himsiOf  normal-eiahtcJ  or  emmetropic;,  and  an  amtitropic  ob«erver 
must  neutralize  In*  own  defect  with  nn  unpropriatw  lens,  or  must 
ulloir  for  it  in  calculating;  hiH  result »,  in  onier  to  o»timftlcc-orRtiIy 
the  utiietropia  "f  tin-  pt'r:«oii  otworvuii.  Thii*.  wlieii  hoth  obstirver 
and  palii-nt  uro  myopic,  tlio  fomave  lens  wliioli  {jlvet*  a  olc;>r  i.T«ct 
iniHgv  will  reproifrit  the  »iim  of  the  myopia  of  hoth,  and  Crotu  ihit 
sum  the  known  mvopiii  of  the  nhacrvor  miint  he  dediioleil  in  order 
to  leave  that  of  the  pntient.  Ilyitermetrnpiit  on  the  purl  of  the 
obaerver  ia  lesa  eaaily  dealt  with,  heciiiiee  its  apparent  degree  will 
vary  with  the  state  of  the  acconmiodation  ;  and  hence  the  conclu- 
eions  of  hypermetropic  persons  about  the  ametropia  of  others  are 
wldom  entn'cly  trnstivorihy.'  In  tht-  indirect  motbod.  myopic 
pLTSuiis  may  miually  dii-i>emK'  with  »  magnifying  lens  behind  tli| 
mirror,  their  defect  allowing  them  to  bring  the  unaidod  eye  taf^ 
cienljy  near  to  the  image. 

The  [lower  of  using  the  oplitbalmoscope  (so  far,  at  least,  as 
light  np  the  inlerior  of  the  cye.and  lo  obtain  from  it  a  i^ieorcrrt 
or  inverted  imngei,  having  bet>n  attained,  the  next  thing  is  lo  cnn 
Bidt-r  the  praclieul  applicali'ins  of  the  instrument,  aiu)  the  wajj 
in  whieh  trie  appearBiiees  which  it  esbibita  should  be  interpreted 
For  this  pnrjtoHe  it  is  desirable  to  pursue  a  regular  and  orderlj 
nietlifwi  of  investigation, — first  using  the  mirror  only,  or  with  af 
amplifying  lene  beliind  it.  in  order  to  (est  the  transparency  of  the 
media;  then  observing  tbo  inverted  iumgc.goas  to  obtain  a  general 
view  of  the  fundus ;  and  lastly,  the  erect  imago,  for  the  more  exact 
and  detailed  examination  of  fiiiy  clmnges  which  tho  inverted 
image  may  disclose. 

When  the  light  from  the  mirror  is  properly  tlirown  into  an  eye 
of  which  the  media  are  transparent,  the  pupillary  ojtcning  appears 
BM  a  field  of  uninterrupted  illamitiation.  In  a  healthy  eye  (his 
field  is  circular;  hut  its  outline  may  be  rendered  irregular  by  iritic 
adboiions,  or  by  a  natural  or  arlitieinl  eoloboma  of  the  iris,  the 
result  of  niulfdnimtion  [or  injury!,  or  of  iridectomy  [or  other  oper- 
ation to  wliii.-h  the  iris  may  hnve  bei-n  suhjectetl].  The  point  is 
that,  whatever  may  l>e  the  shape  of  the  a]tertnre,  ihe  illumination 
ehnuld  he  unbroken.  The  degrecof  brightness  will  depend, (W(ms 
pariliu.i,  mainly  upon  the  size  of  the  pupil,  because  the  larger  the 
opining  the  more  light  it  will  receive  and  retuni;  and  the  color 
will  deiKtnd  mainly  ujKin  the  degree  of  pigmentation  of  the  retina 
and  choroid,  or  ui>oti  tho  part  of  tho  fundus  which  is  in  tlie  line  of 
eight  of  the  observer.  In  the  nciily  pigmented  vycs  of  dark  people 
ibe  n-tlection  from  the  fundus  will  he  somewhat  of  a  reddish-brown, 
while  in  blue  eyes  it  will  be  a  nitle  orange;  and  in  either,  when  the 
light  is  returned  from  the  suitace  of  the  optic  disk  il?ielf.  it  willbo 
wliitish;  more  eoniipieuously  80  in  dark  eyes,  from  the  groalor 

'  [A  ilifllvil  «|>hilifllini»i^»i>i>t  I'lin  iimnlly  f-limnln  ilio  doitrw  rif  ni<.'i>niin-")iilion 
ho  TiTiiplitv*.  or  Hi  any  rdte,  rtiii  vi^luriLHMly  ri^lnit  hiit  HtH;"iiii'i<><lntUin  lo  h  knnwn 
c'iMiiuiil  qunntiiy,  wlikli  rnn  bu  Inirixliiced -intu  tli«  cvlculation  wtlb  tiiu  miim) 
■I'curaoi'  HI  ttiv  cvrructlon  for  inyopiii-] 
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contrast  between  the  nerve  color  and  that  of  the  stmctiirea  aur- 
roonding  it.    In  hypermetropic  or  highly  myopic  eyea,  some  details 
of  the  nerve  or  bloodvessels  may  be  at  once  apparent ;  but  the 
observer  should  place  himself  at  such  a  distance  as  to  render  these 
Is  invisible,  or  at  least  indistinct,  and  should  concern  himself 
Bt  with  the  illumination  of  the  tield  alone.     If  there  be  any 
■ly  in  the  media,  the  illumination  will  be  interrupted  by  a  dark 
li  or  patches  of  corresponding  outline.    If  the  opacity  is  situ- 
■  ut  nil  deeply  in  the  vitreous,  sntticient  light  may  be  reflected 
n  it  10  exhibit  its  natural  color;  but  if  it  is  in  or  upon  the 
Italliuc  lens  or  the  cornea,  it  will  appear  simply  black,  like  auy 
opaque  object  which  stops  the  view  of  a  portion  of  a  bril- 
(Ij  illuminated  surface.     A  coin,  or  medal,  or  counter,  for  ex- 
ile, held  between  the  eye  and  the  globe  of  a  brightly  burning 
np,  in  an  otherwise  darkened  i-oom,  unless  it  is  very  close  to  the 
b, appears  simply  as  a  black  disk,  and  neither  shows  its  color, 
Srilie  material  of  which  it  is  composed,  nor  the  peculiarities  of 
Brarfii(-'e.     The  case  is  the  same  with  opacities  in  the  anterior 
orlion  of  the  eye,  of  which  it  ahonid  also  be  said  that  they  appear 
mck  only  if  they  are  impervious  to  light,  but  gray  if  they  are 
emi-triin.>*parent.     The  chief  causes  of  opacity  are:    1,  Foreign 
xliee,  wtiich  may  either  be  adherent  to  the  surface  of  the  cornea, 
'imbedded  in  its  structure,  or  imbedded  in  the  crystalline  lens, 
'or may  hiive  passed  into  the  vitreous,     2.  Scars  and  nebulre  in  the 
corneal  tissue,  the  result  of  healed  ulcers  or  of  inflammation,  and 
in  either  case  sometimes  traversed  by  vessels  which  may  appear  as 
a  darker  arborescence  within  the  cloud.   3.  The  pigmented  remains 
ofiritic  adhesions,  left  upon  the  anterior  capsule  of  the  lens,  or 
more  rarely  uj>on  the  posterior  surface  of  the  cornea.     4.  The 
various  forms  and  stages  of  cataract.     5.  Flocculi  in  the  vitreons 
hamor,  the  results  of  inflammation  or  hieniorrhage.     The  nature 
of  an  ojpacity  may  often  be  approximately  determined,  even  at  a 
glance,  by  its  outlme  and  its  depth  within  the  eye.     Thus  opacities 
of  the  cornea  are  generally  irreeuiar  in  shape,  and  fade  more  or 
less  gradually  into  the  surrounding  illuniinution  ;  while  foreign 
bodies — glass  fragments  perhaps  excepted,  unless  intianimation  has 
been  set  up  around  them — are  intensely  black  and  sharply  defined. 
Pigmented  spots  left  by  iritis  upon  the  anterior  capsule  are  arranged 
in  a  more  or  less  irregular  and  broken  circle,  around  a  clearer  cen- 
tral space.     The  most  frequent  forms  of  cataract  are  concentric 
with  the  lens,  and  are  either  composed  of  striie  arranged  radially 
about  a  centre,  or  are  circular  and  sharply  defined.     Flocculi  in 
the  vitreous  are  irregular,  seldom  sufhciently  opaque  to  appear 
quite  black,  and  are  often  independently  movable,  sinking  or  float- 
ing about  when  the  eye  itself  is  at  rest.     The  depth  of  an  opacity 
is  readily  determined  by  the  direction  and  extent  of  its  changes  of 
position  during  movements  of  the  eye.    This  organ  being  spherical, 
and  turning  aoout  a  centre  of  rotation,  it  follows  that  all  objects 
in  front  of  that  centre  will  move  in  the  same  direction  aa  the  cor- 
nea, that  all  objects  behind  the  centre  will  move  in  the  contrary 
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(liro4>(inii,  niul  tbttt  tUe  ilUtanoc  of  tlic  object  fr»i>i  the  ceutrc  will 
dutcTiiiiiie  tlio  exroiil  of  tin-  nioveaiviir.  The  H|>pciininc4;  ithowii 
in  Fig.  :{:{  lai^lit  be  {inxhuoil  by  ftii  ojmrity  iiiiywLero  in  front  of 
the  retina  and  in  the  axis  of  vieion— that  ]S  lo  any,  in  any  of  llie 


Fla-X. 


position)^  Mho»'Ti  ut  Ibo  poiiite  a,d.  o.  p.  and  K,  in  I''i>;.  34.  Bnt  mnni- 
festjy.  if  tho  «yc  wcru  tnnictl  liownward*,  un  ojwcity  at  a  would 
inuIcvM  fuflbc'r  mnvenicut  in  the  siiniu  direction  Ibanonvnt  b.  am) 
thi!*  nipi'ux  ttmn  one  nt  r,  wbilo  an  opnaty  at  n  would  rcinntn  «ta- 
tiomiry,  !Uid  one  at  k  would  n»i.'«nd,a;ii  uliown  by  the  dotK-d  Itnv  in 
the  siinn-  tiynre.  A  deirt-jitive  niij-ctiriMne  is  somefimefl  i^mtiuwd 
when  there  is  one  ojiinrily  [irecisfiy  bohiml  another,  and  both  nre 
in  front  of  the  ceutrc  of  the  eyebjill,  as  in  a  case  of  central  corneiit 
opacity  with  central  capsular  cataract.  The  opacity  of  the  cornea 
descending  lower  than  that  of  the  caiwule,  the  latter  will  seem  to 
rise  from  behind  the  former,  and  may  thntt  a|i]>car  to  be  siltinted 
posteriorly  to  the  centre  of  the  eyeball.  The  sanic  diflicnlty  may 
occur  when  a  lentml  ca|>!>utar  is  complicated  by  a  itosierior  (x>!ftr 
cataract ;  but  in  nil  canca  in  which  there  are  two  points  of  opacity 
the  observer  iiiiiKt  take  cnre  to  notice  their  Dctuul  n»  well  as  their 
relative  chiingcsof  iiliice.  iind  t»  corroL-t,  if  iiccceHary,  the  resulta 
of  ophtbalmoi^i'ipic  \>y  the  aid  of  fochl  ilhiniinatinn 

The  media  being  tnin!*i)arcnt,  the  observer  next  interiKiw.-*  Ihe 
convex  objecl-lena.  n^ually  of  two  imdn;.*  focal  leii^th,  and  then, 
08  eoon  «*  he  has  disi-ovi-red  the  proper  dinlaiic*',  the  invert^-d 
image  of  tbe  fundus sjinn-;.*  clearly  into  view.  A«  lirst  seen,  (bis 
sbonld  generally  inelnde  tne  pale  oirele  of  the  optic  disk,  the  ven- 
tral arteries  and  veins  as  they  emerjre  from  or  enter  the  disk,  and 
the  annnlus  of  inmiediately  surromnlinj;  retina.  Itnt  by  causing 
the  patient  to  look  successively  in  ditfcrent  directions,  the  rest  of 
Ihe  lundus  may  be  brought  into  view,  nearly  as  far  forwanJ  as  the 
equator  of  the  eyeball. 

In  order  to  undeiiitaud  the  appearances  presented,  it  w  only 
iiec«««ury  to  lake  into  acc-onnl  the  fonntition  and  arrangement  of 
the  etructuroH  which  may  be  rendered  visible.  K.\eluding,  for  the 
momtiut,  the  optic  diitk  from  con>iidonitioti,l|iMe  struct  urea  are  the 
retina,  the  choroid,  nnd  the  selerotie  ;  and  each  of  thvm  requires 
H  seiHirate  consideration. 

Tlie  relina,  as  descrilted  in  a  former  ehaplcr,  is  n  translucent 
membrane,  hUtulogically  divisible  into  ten  layers,  bat  which  ntay 
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be practicalW  regarded  ae  consistiiifr  of  three  only;  the  anterior, 
coDtaining  tne  nerve  fibrea  and  the  btoodvesaels  BU{4K)rted  by 
connective  tissue;  the  middle, contuinine;  the  peneptive, granular, 
and  ganglionic  nervous  elements;  and  tlie  posterior,  the  layer  of 
[Hgmented  epithelium.     The  middle  layer  may  he  looked  upon  as 
m  essential  part  of  the  eye ;  the  anterior  is  a  mere  expansion  of 
the  optic  nerve  within  it,  necessary,  indeed,  for  the  conveyance  of 
visual  impressions  to  the  brain,  but  not  otherwise  concerned  in  the 
act  of  seeing.    The  middle  and  posterior  layer  cover  the  whole 
of  the  fundus,  except  the  entrance  of  the  optic  nerve,  and  are  of 
nearly  uniform  thickness,  although  the  distribution  of  the  nerve- 
elements  diftere  in  different  parts.     The  middle  layer  never  becomes 
in  ophthalinoBcopic  object,  its  transparency  not  allowing  it  to  be 
seen,  but  only  to  be  seen  through,'     The  anterior,  or  fibrous  and 
vascular  layer,  passes  through  an  opening  in  the  deeper  layers  as  a 
bundle  of  nbrea  and  bloodvessels.     The  fibres  immediately  bend 
round  the  margin  of  the  ojiening,  and  spread  radially  to  the  cir- 
cumference of  the  retina,  while  the  vessels  ramify  among  and  in 
frout  of  them  in  an  arborescent  distribution.     Consequently,  the 
anterior  layer  is  thicker,  as  a  mere  matter  of  mechanical  aggrega- 
tion, around  the  optic  nerve  entrance  than  elsewhere,  and  graduiilly 
thins  out  towards  the  equator;  its  vessels,  of  course,  diminishing 
in  size  and  increasing  in  number.     In  health,  the  anterior  layer  is 
rather  translucent  than  [absolutely]  transparent.     Jn  fair  eyes  it  is 
invisible  from  transparency  over  the  greater  part  of  its  extent ; 
but  even  in  fair  eyes  it  very  perceptibly  softens  the  margin  of  the 
optic  disk,  and  may  be  traced,  by  careful  examination  with  the 
erect  image,  for  some  little  distance  beyond  it.    In  very  dark 
eyes  it  is  quite  visible  as  an  opalescent  film  over  a  considerable 
snrface;   and  a  structure  which   contains  connective  tissue  and 
bloodvessels  is  manifestly  liable  to  be  the  seat  of  many  changes 
which  may  render  it  conspicuous  in  disease.     Over  a  small  space 
at  the  posterior  pole  of  the  eyeball,  the  anterior  nervous  layers  of 
the  retina  [ail  the  layers  of  the  retina  except  the  external  gran- 
ular layer  and  the  layer  of  rods  and  cones.— Schwalbe,  Graefc 
vnd  ^aemise/i^  Handbiteh,  I,  I,  p.  4iJ0]  are  tinged  of  a  yellow  color, 
and  are  bevelled  ofl*,  leaving  a  pit,  the  fovea  centralis,  in  which 
only  the  percipient  layer  remains  in  front  of  the  pigmented  epi- 
thelium.    This  "yellow  spot,"  with  its  fovea  centralis,  is  the 
centre  of  direct  vision,  and  the  seat  of  the  most  acute  visual 
perceptions.     Its  yellow  color  is  concealed,  in  onhthalmoscopic 
examination,  by  the  darker  buckgrouml  on  which  it  rests;  but 
its  transparency  allows  the  color  of  this  background  to  be  seen 
more  plunily   than  elsewhere;  and   the  absence  of  the  anterior 
layers  renders  it  exempt  from  visible  morbid  changes.     Taken  as 
a  whole,  the  normal   retina,  although   its  presence  may  be  dis- 
covered by  careful  inspection,  is  not  a  conspicuous  structure,  and 

'  [This  if  true  in  health  i>n1,r  ;  in  di^exe  of  Ihe  retinH  theia  liiycrt  xa»y  becomo 
Uie  Mill  of  cunapivuuua  vhunges.] 
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may  easily  be  ovei-lookoil  by  a  cnrclc»«  obsorvcr.  Iw  arborc^ccQt 
voBsete, Iiwwevor,  are  always  c-onnpiounus,  bwnuie  tboy  aiv  nlwitys 
(lifrvroiit  ill  color  from  the  bnckground,  whcllior  fiiir  or  dark,  over 
\vbi<;li  they  niniity,  and  because  tlieir  braiic^lting  arniitgcnient  ia 
different  from  tlint  of  the  clioroidal  vc-ii»cU  behind  I  hem.  The 
central  ai'terv  of  the  retina  is  a  branch  of  the  ophthalmic  artery, 
and  pieri'ea  the  sheath  of  the  optic  nerve  at  a  short  distatioe  behind 
the  evi'l'alt.  It  then  passes  torwards  with  the  nerve-librea,  and 
iiBUulIy  divides  into  two  main  branches,  either  external  to  the  ere 
^r  upon  the  surface  of  the  disk.  These  branches  accom[>any  toe 
Bervc-fihruH,  and  pursue  a  course  upwanla  and  downwards,  bending 
Tn  bold  curves  towards  thf  temiwral  side,  giving  off  twigs  on  bolB 
sides  us  they  proceed,  mid  finally  ramifying  ovur  the  wholy  rvtina 
except  the  yellow  spot,  in  which  region  the  absence  of  comioctire 
tissue  necessarily  implies  the  absence  of  blood veviscts.  The  veini 
pursue  a  eonrsv  eorrespniiding  to  that  of  the  urteriea,  and  arc 
readily  diBiin^uiBliahlc  from  ttiem  by  their  darker  color  and  some- 
what larger  size.  The  larger  vessels  of  both  kinds,  under  certain 
conditions  of  illumination,  ilisplav  ench  a  central  white  [brightl 
line,  which  produces  the  ett'ect,  of  a  white  L''Sbt]  stripe,  bordered 
on  either  side  by  a  red  one.  This  phenomenon  has  been  dillerently 
explained  Uy  ditti^rcnt  observers;  but  it  is  prol>ab]y  due  to  the 
rcncetiou  of  light  from  the  most  prominent  part  of  the  sur&oe  of 
the  vessel.'  Besides  this,  the  Urgep  vessels  sometimes  present 
faint  white  lincx  along  their  boundaries,  manifestly  coarse  onndtos 
of  connective  tissue.  Both  in  the  veins  and  artenes,  beyond  the 
limits  of  the  disk,  the  flow  of  blood,  under  normal  conditions,  ia 
continuous  nnd  uninterrupted. 

Itehiml  the  nervous  eleincnl*  of  the  retina,  the  tenth  or  epithe- 
lint  layer,  consisting  of  accurately  fitting  hexagonal  colls,  which 
are  tiormally  crowded  with  pigment  grnnulos,  forms  in  its  natural 
9talv  a  burner  which  shuts  out  the  choroid  from  view  ant)  is  itself 
the  biickground  of  the  ophthalmoscopic  picture.  The  color  of 
this  harrier  is  jiiirtly  derived  from  its  own  pigmentation.  |<arlly 
from  llnit  of  the  vascular  niembmne  In^biiKl  it,  lliu  details  of  whieh 
it  conceals ;  and  it  presenla  a  finely  graiiular  or  stimilcd  aspect, 
which  caimot  be  well  seen  except  by  the  direct  method.  Imiii^ 
dialely  liehind  this  epithelium  is  the  chorio-capiUaris,  or  finest  vaa- 
cuhir  layer  of  the  choroid,  and  behind  this  are  layers  of  larger 
vessels,  including  the  ven»  vorticosa',  lying  in  a  stroma  the  mesnco 
and  interstices  of  whieh,  except  in  very  fair  |>ersoiis,  are  occupied 
by  a  pigment  resembling  that  of  the  epithelial  cells. 

■  [Till,  fnct  ll<nt  (h«  lljfht  ttn-nk  In  in't  wh!u-,  but  ditlinolly  fpltow,  ornni:*.  ur 
«ven  rodiliali,  would  teirni  it>  |>r..vp  tlmt  lliv  mva  of  lijtht  prodiipind  it  liMr«  |mjh^ 
llih>ti)[h  ■  niloivd  modlum.xicli  hi  lhi>  blood  c»niit]n''d  wlllnn  l>iii  vnvl.  ThU 
fmrt  jHiint*  oillit'r  ui  Iho  ptuti'rlor  wull  nr  Ili(>  vfuti'l,  or  to  tuiiiu  cirliinlHriil  •urTitc* 
lmm>diHl'lT  bi-liind  the  reiti'l  niiii  wncMitrio  with  il,  «  tiir-  rKflvctiiiK  •urriuro. 
Murnnvrr  the  iijclit  'tn-iik  ii|>)it-iir*  niiich  ili«  tHin'  In  i'i<li-r  ani]  >>riKhtit«r«,  wlMtlttT 
In  A  |»irt  i>f  till'  V(u*i'1  Ijini:  iij'iiii  till'  iiFnrly  wliil'-  biuikgrciuii*)  uT  tile  »|>tie  dt*k, 
llic  ritl  of  tlio  fiinclut  ^'-iiftnlly.  ur  iho  diirk-mi  ■•{  n  lHr|^  T«iD  wln'rv  It  bN|i|init 
lo  c(u*t  Ifau  dirwutton  ut  kb  ttlvry  mi  a  dui^i-vr  |iUn('.] 


In  the  eyes  of  albinoos,  wliich  arc  wholly  duvoid  of  pigineot, 
tuid  ev«»  ill  ihe  eyea  of  some  tiiir  [ivo{>l«,  iu  wbich  pigiiioni  u  very 
nnty,  tlie  eirttlielial  layer  and  the  clioroiil  are  trunnpiireiil ;  eo 
nbt,  behind  the  ramifyinic  vessels  of  the  retitm,  the  ot)«i-rver  ttnet 
Hfeick  uetwork  of  olber  veaaelHof  a  totally  ditterent  diHtriluilion; 
liM,  throDKb  the  nieebes  of  this  network,  seea  here  and  there  the 
^ID  of  Mie  white  siltTotic  behind  it.  Bat  anrler  ordinary  cir- 
canKtance«  the  choroidal  etroma  is  so  loadetl  with  Tiignient  that 
HlKuotoven  tninslucent,  and  the  very  presence  of  its  vaHcnIar 
'  Mnicture  w  conceaU-d  from  view  by  the  inter|)oeed  pavement  epi- 
lUium  mentioned,  whieh,  when  it«  eelU  contain  the  amount  of 
^Ritiit  eoiniiHinly  a«»ticiat«d  oven  with  brown  hair,  is  opaqne, 
inil  rorni«u  liackp'ound  through  which  nothing  more  van  best-en, 
iml  against  whivli  the  rcfinui  vc^vvU  arc  coti«pii-uuus  by  their  color 
ilone.  Towards  the  decline  of  life,  however,  and  also  iu  some 
knas  of  diAcase,  it  not  nnfrcr^ueiitly  happens  that  the  pigment 
(isippears  from  the  epithelial  layer,  or  vvcn  that  the  cclla  com- 
pMin;  this  layer  become  d i»n nja n I ;:<;'<  1 ;  ami  in  either  caj»e  the  ve»- 
nltof  the  chortiid  are  rendt^red  visible.  They  ]irvs<-nl  theHp[>onr- 
UK9  of  nearly  parallel  re<l  lines,  iiHtially  He|ianite4l  by  pivmonted 
inttr^cee  of  about  their  own  width;  so  that  the  general  ctliect 
iilhat  of  a  sort  of  atripine  of  red  and  brown  bars,  which  cannot 
foru  moment  be  confounded  with  the  branching  ren«els  of  the 
lelioa.  If  Ihe  atroma  pigincnt  of  the  choroid  should  itself  bo 
renioviti.  then  the  «j>acc>*  between  the  vessels  will  bo  white,  fi-om 
Ihe  liuckgrouiid  of  selemlic  which  is  cxpo«'d  ;  and  if  the  choroidal 
ws«!«  arc  wft^tetl,  only  a  bright  white  surface,  still  perhaps  crossed 
Ij  thu  vwMwU  of  the  retina,  will  be  left.  Such  s[>ace8  are  often 
•wd»red  by  black  margins,  the  result  of  pigmentary  accumula- 
tinng  around  cetitrc«  of  morbid  action. 

It  follows  from  the  foregoing  considerations  that  the  seat  of  any 
nwrbi<l  ehjingc  in  the  fnnduK  of  Ihe  eye  may  generally  be  n>adily 
<ktennini-<l.     A  patch  i>f  efl'usion  or  of  hwniorrliage,  for  instance, 
iftt  la  iiitnated  in  the  retina,  ot»«curc*  the  retinal  vessels,  while,  if 
iliiiiosterior  to  them  in  the  ehoroid,  they  may  be  traced  over  it 
iDunnroken  continuity.     Itefore  the  retina  it»elf  can  be  rendered 
tht  visible,  it  must  undergo  alterations  which  will  generally  con- 
feu  even  the  color  of  the  acejier  parts ;  and,  as  such  changes  can- 
not  affect  the  region  of  the  yellow  sjiot,  the  choroid  will  at  this 
.point  show  through  with  unusuiil  distinctness.     The  color  of  the 
K<f)oroid.  varying  in  depth  from  oninge  to  cljocolate,  may  always 
■Useen  through  a  healthy  retina:  but,  except  in  piemenlless  [or 
■  Tory  light]  eyes,  its  structure  cannot  be  seen  until  tue  pigments* 
ttonof  the  epithelial  layer  has  been  removed.     Again,  witli  the 
tanie  exception,  the  color  of  the  cclerotie  niniiut  be  seen  until  the 
pigment  of  the  ehoroiilal  strotnii  has  Ik-cm   rcmovcil;  and  large 
iftictt  of  sclerotic  C4iiinot  l>e  seen  until  atrophy  of  the  choroidal 
fowls  has  followed  the  absorption  of  the  coloring-matter  mttu- 
ally  surrounding  them. 
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Proceedtnj^  now  to  the  o|itic  diek  itself,  we  hftve  liere  ft  com* 
1)iiiatioi)  of  utrnctures  whit-li  may  vary  irrpjilly  in  their  arrange- 
ment within  pliysiolocical  limits,  tliu  variatinns  Iteing  attended \v 
marked  ditH-'wiifCH  ot  asptct.  The  «]itit-  nerve,  in  its  courve  along 
the  orbit,  is  covered  by  two  ehoatltit,  whivli  have  between  them  an 
intcntjutoG,  conlainiug  only  u  little  lux  eelUihir  tisnuc,  and  din'etly 
eiinliriuimif  witli  tlie  eavity  of  (he  ttniohnoid.  On  rea>'biiig  (he 
Sclerotic  thwe  siiealhs  become  blvixleil  with  tliat  membrane,  and 
the  nerve,  with  rbe  eeritrjv!  vessels  of  ihc  roliiiu,  enters  tlie  eye 
throneh  n  foriimen  nr  channel  in  the  si^lerorie,  whieh  ia  Homewhat 
funnel -oh  aped,  or  wider  jiosteriorlv  than  anteriorly.  On  a  level 
with  the  |ioBterior  asiiect  of  the  Bclorotic,  the  channel  is  partially 
closed  by  a  perforated  diaphnkgtn  of  white  Bhruus  tisane,  the  lamina 
eribrosa,  which  intercepts.  «o  to  «i»eak,  the  coarser  inierutitial  etm- 
nective  tiiwnc  of  the  nerve,  and  sutler!  only  the  nerve-lubulea  and 
the  bloodvc«»cI*i,  with  iiomo  line  cOTmeftive-ti*»mc  elements,  to  paw* 
through.  ImtTaHliiitely  imicrior  to  the  sclerotic  foramen,  and  of  a 
diameter  Clonal  to  tlittl  of  it.*  internal  or  anterior  oiM-ning.  is  the 
choroidal  foramen,  and  the  margin  of  this  eboi-oKiul  foramen  i* 
often  lofidi'd,  at  imrts  or  in  its  entire  circnni  fere  nee,  with  black 
pigment.  'I'he  tibres  of  the  optic  nerve  pass  thmngh  the  channel 
formed  by  the  two  openings,  mid  immediately  curve  Imldly  round 
the  inaririn  of  the  clioifiiuial  ojn^ning,  and  spread  out  in  alt  direc- 
tions, to  eonaiitnte  the  anteriur  layer  of  the  retina,  in  a  manner 
which  haa  been  aptly  eomparetl  to  the  curving  of  a  convolvulus 
flower  or  of  the  njouth  of  a  trumpet .  and  which  is  shown  diagram- 
tnatieally  in  Fig.  35.     It  is  manifest  tliat,  if  an  observer  were  iilaeed 

u  little  obliiiucly  with  regaixl  to  the 
opening,  and  if  thenerve-tis»uewere 
aueoluiely  transj^uirunt.  he  would  see 
on  one  side,  within  the  dark  or 
black  boundary  of  the  choroidal 
foramen,a  while  line  indivutting  the 
sideof  iheselemticchaniicl,a8al  the 
point  .\  in thediagram;  where, how- 
ever, the  character  of  this  cliaiinel 
isaltered  and  exaggerated  for  the  sake  of  distinctness,'  From  the 
position  of  the  nerve-entrance  on  the  imcal  side  of  the  posterior 
lH>le  of  the  eyeball,  it  only  coniea  opposite  the  puinl  when  the  cornea 
IS  turned  somewhat  to  this  side  of  the  median  line,  and  hence  the 
eu])posed  conditiwi  of  obliiiuity  is  fultillcd,  and  one  side  of  the 
aoferotic  channel  is  bronfihl  iialurnlly  into  view. 

The  nerve^uhfltatiee  being  not  absolutely  transparent,  but  trane- 
lacciit  ouly.and  that  in  ditlerenl  degrees  in  ditli;>rcnt  eyes,  accoi-d- 


Fia.». 


*  [Thl*  diii|:rHni,  Vvi.  S4,  ii  nlloptihcr  <nc«rrwt  in  drawing,  dinwins  a*  it  dim 
th  -  unli-tior  ■>p(.iiii»]|t  "'  >'"■  '■i*l"f"  liitiryr  limn  tli"  pirsletidr,  wliicli  it  iho  n-Twrw  i>f 
t3«  triiih  i  Willi  tlibi  expliiniiliun,  Imwuvvr,  Jl  (uffic-ivntly  illuttrntvi  tile  *ppciininc« 
in  qaeitioD,] 
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ing  to  the  state  of  its  capillarj  circulation  and  the  quantity  of  its 
connective  tissue,  it  fnilowe  t)iat  the  distinctness  of  the  side  of  the 
Bt'Ierotic  channel  wiii  be  more  or  less  concealed  or  diinijied,  acconl- 
iiie  to  the  actual  quantity  nud  the  vascular  supply  of  the  nerve- 
tubnlee  which  y^aa  over  its  miirgin.  Hence,  while  in  the  henlthv 
state  the  sclerotic  margin  is  often  concealed,  or  at  least  i ll-dL'tined, 
and  is  only  faintly  visible  as  a  dim  white  line  bordering  the  nasal 
side  of  the  nerve  entrance,  it  becomes  more  conspicuous  in  capil- 
lary ansemia  of  the  disk,  and  more  conspicuous  still,  often  as  a 
com[4ete  circle  of  almost  tendinous  whiteness,  when  the  nervo- 
tultnlee  are  thinned  and  wasted  by  atrophy.  The  choroidal  mar- 
gin, which  surrounds  the  sclerotic  margin,  is  a  sinipte  perforation 
through  a  comparatively  thin  tissue,  (lie  dark  color  of  which  ren- 
ders it  always  sharply  detined.  As  already  stated,  it  is  often  bor- 
dered, partly  or  entirely,  by  an  acciininlation  of  pigment,  so  that 
a  black  crescent  lying  against  one  side  of  the  disk,  or  a  black  circle 
surrounding  it,  is  a  common  physiological  phenomenon.  The  ap- 
pearances presented  by  the  surface  of  the  disk  itself  will  de]jeud 
almost  entirely  upon  the  anatomical  arningenient  of  the  n^rve- 
tutmles.  If  they  commence  to  separate  at  or  l>ehind  the  plane  of 
the  lamina  cribrosa,  and  radiate  symmetrically  in  all  directions, 
the  lamina  will  be  exposed  in  the  centre  of  tlie  disk  and  will  be 
concealed  at  its  margins.  There  will  then  be  a  central  depression 
of  shining  whiteness,  dotted  with  a  darker  stijiiiling  indicating 
the  perforations,  and  surrounded  hy  a  ring  of  nerve-tissue  of  a 
cuni|iamtively  pinky  or  roseate  hue.  But  if  the  distribution  of 
the  nerve-tissue  should  be  uusymmetrical,  the  lamina  may  no 
longer  be  visible  in  the  centre:  if,  for  example,  the  tubules  are 
massed  to  one  side  of  the  o[)ening,  the  lamina  will  he  displayed 
OD  the  other;  and  if,  as  sometimes  happens,  the  tubules  enter  the 
eye  in  a  parallel  bundle  and  only  bend  at  a  right  angle  when  they 
reach  the  level  of  the  retina,  the  lamina  may  be  concealed  entirely. 
The  symmetrical  distribution  with  a  small  central  opening  (the 
porug  opticas  of  some  writers  is  the  most  common;  but  an  im- 
portant and  not  unfreqtient  variation  is  that  in  which  the  central 
opening  is  larger  than  usual,  the  nerve-tnbnies  being  compressed, 
80  lo  speak,  into  a  narrow  ring  around  it.  This  constitutes  a 
"physiological  excavation,''  and  it  is  distinguished  by  the  presence 
of  the  ring  of  nerve-tissue,  however  narrow  this  may  be,  uetween 
the  sclerotic  margin  and  the  edge  of  the  pit.  The  patliological 
excavation,  to  which  reference  will  be  nuulc  in  the  chapter  on 
tilaucoma,  extends  quite  up  to  the  sclerotic  nuirgin  in  every  case. 
Besides  the  variable  degree  in  which  the  lamina  cribrosa  may 
be  concealed  by  nerve-tissue,  another  element  of  variety  in  the 
as[jccts  of  the  optic  disk  is  the  variable  di-ttributicn  and  course  of 
the  bloodvessels.  The  central  artery  of  the  retina  may  puss 
through  the  opening  in  the  tunics  of  the  eye  as  a  single  trunk, 
and  may  bifurcate  and  subdivide  upon  the  disk  ;  or  it  may  enter 
B£  two,  three,  or  more  branches.  Tlie  trunk,  or  the  branches  into 
which  it  has  divided,  may  enter  through  a  central  "  porus  opticus," 
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down  which  tlicy  may  be  visible  to  tbc  lauiiim  cribro8»,  or  th(^ 
may  be  con»M.'alcd  by  llie  iiiTve-Hbros  puokod  muml  rhem,  or  they 
nmy  ontor  «t  tbe  iimrgin  yf  the  disk.  With  regard  to  ooiirso, 
they  may  liiid  thoir  way  to  the  ftiirfiiee  of  the  rfttitm  either  by 
bold  fiirvos  or  by  nharji  nnjjles,  the  latter  lic-iiig  iiitiially  asaoi^inted 
with  a  phyflioiogical  excavation,  and  being  rtndered  ooiis|iii-uon8 
by  a  dilatation  at  eat-h  liend,  more  especinllj'  in  the  veins,  where 
the  flow  of  blood  is  somevvhat  retarded.  Hut  in  the  healthy  state 
the  coiirae  of  the  vesselB  across  the  aotuul  margin  of  the  disk  is 
always  ttti-aisrht,  and  their  t-ontinuations  upon  the  retina  are 
curved  in  hold  curves  only,  and  arc  never  «intiotis  or  serpentine — 
conditions  which  only  arise  from  im[)c<led  circnhition,  although 
they  often  rcimiin  when  the  impediment  it^df  has  i>a?u'cd  sway. 
On  the  whole,  the  pliysioloirical  variations  of  the  dii^k,  although 
QUmernui^.aro  of  Mii-h  a  charaotcr  tlint  their  nature  may  he  easily 
reco^niKei)  by  any  one  who  bringn  thought  to  the  aid  of  ohnervn- 
tion.  The  learner  will  only  litia  it  necessary  to  call  to  mind  the 
several  fltrnetiiroB  which  ni-e  licfore  him.  the  various  ways  in  which 
thev  mny  he  arranged  or  combined,  and  the  various  appearances 
which  the  ditlercnt  com bi nation's  would  be  caleulated  to  itroduce. 
It  must  also  be  remembered  that  the  inverted  image  atibrds  no 
clue  to  the  magnitude,  and  that  the  iinparent  size  of  the  disk  and 
of  its  vessels  wdl  he  iniiiidy  governed  by  the  refraction  of  the  eye 
containing  thnn.  Willi  regard  to  color,  moreover,  it  i«  easy  to 
he  deceived.  Much  will  depend  upon  the  quality  of  the  light 
employed,  and  something  upon  itn  intensity.  A  tlainc  with  too 
much  yellow  is  very  deccplivc;  and  too  gixMit  a  glare  will  drown 
slight  ditferenccs.  In  order  lo  judge  of  color  correctly,  it  ii*  nceoc- 
sary  to  u«e  the  erect  ininge  and  a  eomparativcly  feel)ie  illumina- 
tion with  white  light, ftueh  a**  that  vieldcd  by  a  .Silher  burner;'  and 
it  i"  also  necc*ii»ftt'y  to  bear  in  mind  the  eilectB  of  contrast.  The 
faint  riMneatc  or  ivililish-griiy  tint  of  the  nerve-tissue  is  nifst  mani- 
fest in  light  even  wilh  scanty  chomidal  pigment,  and  the  same 
color  would  seem  white  when  encircled  by  the  dark  choroid  of  a 
bnmette.  Heginners  are  curiously  liable  to  guess  at  the  presence 
of  '"white  atrophy  "in  healthy  optic  nerves  which  are  rendered 
conspiciiouH  by  their  surroundings. 

Besides  varieties  of  conrse  and  of  diMtribution,  the  vessels  niwii 
the  disk  sometiincH  exhibit  puUation  ;  and  this,  as  it  may  be  cillier 
a  physiological  phenomenon  or  an  ini[><.)rlaut  symptom  of  disease, 
rccjuiR's  to  be  wmsidercd  in  tliii*  pliicc.  L'nder  ordinary  circuni- 
slauces,  the  puUe-wavc  bus  died  out  before  it  reaches  the  central 
artery  of  the  ret i tin ;  and  the  blond  both  enters  and  leaves  the 
eye  in  a  smootli  and  urd>rnkcii  current,  the  result  of  an  accurate 
balnncc  Iwtween  the  forces  engaged  in  its  propulsion  and  the  re- 
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_ .  oppowd  to  it  by  tbc  ti«Bu<w^    Somclimcs.  however.  thU 

tttlnni.i;  \»  uiatiirbod,  mmt  usually,  |>vrhitps,  by  incruasv  i>t'  rc«Ut- 
•twe  witiiiu  rlic  «yu;  and  then  u  v«uou8  |)u1««,  syuclirououK  with 
the  radiul  l>uI)>v,  is  tbi^  tir^l  result.  The  venous  pu1»c  hu.-*  this 
chnnicier.  that  the  Ini^r  vt^iiw  ivinfj  on  tlie  ilisk  are  [xirlbilly 
eiiipliml  duriiii^  (he  ai-nw  of  the  [inUe-u'iive;  the  hlood  coDluiiied 
ill  them  being  r>u>ihi>d  back  I'rom  the  centre  of  the  dink  towai'da 
ilfl  iiiartpn,  aiiu  retuniiiig  from  the  margin  to  the  <.-entre  during 
the  intervals  between  the  inilaatioiiK.  Ihe  explanation  seenia  to 
be  tbat  a  certain  portion  of  venous  blood  is  displaced,  and  driven 
back  towards  the  capithirics'.  in  order  to  make  room  for  the  en- 
tering arterial  current;  but  that,  as  the  force  of  the  pulae-wave 
»ub«idfs,  ibe  resistance  of  the  vt.-in»  to  this  mlnrn  nf  their  con- 
laitiol  bloud  incrcaiK'^.  until  the  proixmdcranoe  is  reversed,  and  the 
vetious  liow  resume*  ils  orij;inul  direction.  The  venotu  pulse  muy 
be  produced  ut  plen^urc,  in  nlnio«l  ntiv  eye,  by  gentle  but  aUMdy 
prVMurc  with  the  tip  of  ii  finger,  nntf  this  pre«*ure  may  btt  con- 
reniently  uiade  by  the  thinl  linger  of  the  hand  which  liohU  the 
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l-lenii.     I'rciuiure  of  a  still  higher  degree  priHliivea  an  arterial 
lae;  and  this  differs  from  the  venous  puiM-in  the  direction  of  ita 
The  blood  in  the  arteries   recedes  lowanls  the  heart  ;  ao 
that  the  arteriea  empty  themselves  from  the  margin  of  the  disk 
towards  it«  centre,  and  they  refill,  of  course,  in  the  opposite  direc- 
tion.    The  explanation  is  that  the  resistance  to  the  entrance  of 
blood  is  so  great  that  it  can  only  be  overcome  (luring  the  acme  of 
Ibe  pulse-wave,  when  the  rixa  terrfo  is  at  its  strongest.     In  hi-nltby 
eyes,  and  with  a  natural  state  o^  the  circulation,  the  pressure  re- 
qoired  to  produce  an  arterial  puWjs  usually  so  great  as  tenijio- 
rarily  to  obscure  vision  by  its  interference  with  the  blood-supply 
of  the  retinn.     It  is  manife>it,  however,  that  the  balance  of  tho 
intraocular  circulation  may  be  dislurbed  in  two  ways, — cither  by 
exca«.4  of  rc^i^ttanee  or  by  dcliciem-y  of  pmpulsion ;  and  that  the 
eiceAi  of  re^i-itance  may  either  In*  rino  to  exi-ei**  of  eontorift  within 
■be  eye,  such  aa  may  Ih-  imiialeil  for  a  liino  by  digital  prei'.'Oire, or 
to  increased  tension  of  the  arterioles  themselves.     As  a  matter  of 
feci,  I  think  the  venons  nulse  is  almost  always  due  to  increased 
intraocular  tension,  that  is  to  say,  to  a  state  which  either  is  or 
approaches  glaucoma :  and  tbat  tbe  few  eyes  of  young  people  in 
nfiich  S  spcmtaneuus  x'enonN  pulse  cnfxJHts  with  uoriual    viriion, 
■rv  (hose  in  which  pbysiobigical  tension  is  carried  nearly  to  its 
extrciiiv  limit,  and  in  wbi>-b  (he  sclerotic  is  of  a  |>iirticuiarly  liriu 
and  unyielding  character.    In  pcrvuiis  beyond  midille  age,  in  whom 
a  vejious  i>()l»e  either  cxiitt^,  or  can  be  produced  by  vury  slight 
p«««ure,  the  eye  ia  generally  to  be  rcganlcd  as  stJinJing  ncjir  tho 
[iriuk  of  glaiicomatonti  change.     An  iirlcrinl  pulse  is  se1<lom  of 
this  chftrw:ter;   because  the  degree  of  gbucotuHlous  lension  nj. 
<|iiire<]  to  produce  it  would  in  most  easeit  produce  also  turbidity 
of  the  media,  by  which  the  pulse  itself  would  t>e  concealed,  and 
by  which,  as  well  aa  by  tho  pressure,  vision  would   be  seriously 
impairoii.     I  havo  seen  a  spontaneous  arterial  pulse  in  eoveral 
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p«T«on8  suffering  from  liwirt  dieeaw— ppeciftUy  in  aortic  rppirgita- 
tion ;  «n<]  on<Te.  nt  Iwist..  in  n  case  wlncli  seeinett  to  ailniit  of  no 
other  explnnalion  Tlinii  that  thoro  was  an  iinnxiin)  tension  of  the 
arlvrial  svstftni  jfftiiorii I ly.  Tho  piiticnt  was  a  l)ov  of  ten  years 
oUl,  com  plain  ins;  only  of  increasing  diniiieafl  of  sight,  and  whiwe 
ojitic  diaKR  [iresenteil  tho  aiint'aranoes  of  incipient  atrophy.  The 
nerve-lisftue  was  pate,  of  a  lilnieh  lint  p:ithpr  ilmti  of  its  natural 
redilish  jfray,  unci  the  sclei-otie  margin  was  conH'icwou*.  There 
WttE  B  Hpontaneons  ptilHu  on  both  dieks.  and  ttii«  wna  olwirly 
shown  by  tho  erect  image  to  be  artorial-  Tho  tcu*ioii  of  the 
ekihes  wa«  natural,  and  the*  hoy  wfts  jtcirtbIIv  in  good  health. 
Hif  heart  was  I'Jin.'riilly  OMiiiiini'd  by  inysolf  and  olhew,  anrl  tho 
exaiFiiniition  rt-vealed  ni'ihing  abnonnal.  But  iht-  nuliiil  pulixe, 
on  ))Oth  ttide.s  wait  purtieulaHy  ittmill.  bard,  and  wiry:  and 
ephyunrngi-aphic  Inieing^,  takon  by  Dr.  Anatie,  showed  siieh 
OHrvafnres  as  to  rontir-ni  the  impiviiHiona  conve^ied  to  the  sen^e 
of  loHi'h,  Thft  case  seemed  to  he  one  of  general  constriction 
of  tlie  arterial  system  ;  and  the  npiic  nervo  and  retina  ^rere 
certainly  star\-ed  of  blood,  find  were  snflering  in  their  nntritinn 
accordingly.  The  patient  has  now  been  under  my  observation  for 
ahont  two  years,  and  hie  retinal  aileries  no  longer  pnl<iHte.  The 
preflont  blood-eunply  appcarH  to  be  sutticient,  and  there  iwvms  no 
lendeney  to  further  atniphie  ebangv.  But  a  eertain  degree  of  diiii- 
nes*  of  vision,  which  will  probably  he  [KTmanent.  has  been  left  be- 
hin<l:  and  Ihc  boy  cannot  road  a  smaller  ehariieler  than  Xo.  4 
JagorV  test-typcH, 

[The  whole  explanation  of  the  pulsation  of  the  retinal  vc«ftoli, 
and  of  ifi-  piithologieal  xignificftnec,  as  given  in  the  text,  is  eo  fur 
at  variance  wirli  tliat  oouirnoid}'  accepted  e»  to  make  it  pro^r  to 
state  brierty  the  jipevniling  opinion. 

'•  VVw(»Hspnl.'*nriini  is  a  physiologieal  ph*nonienon  wtiichiswftreflly 
ever  absent,  allhongh  nnl  iilways  easily  detecti-d.  At  tlie  jmint 
where  a  retiniil  vein  bends  over  to  puss  into  the  depths  of  the  optie 
nerve,  and  especially  if  the  vein  l>enda  suddenly  so  as  to  form  a 
knuckle,  as  for  instance  in  |iassing  over  tho  abrnpt  ninrgin  of  a 
physiological  excavation,  a  shorl  jiortion  of  the  vein  is  aeen  to 
Collapse  and  become  tilled  again  in  n-eular  rhythm.  The  col  lapsing 
of  the  voin  commences  a  little  in  advfinco  of  tho  rndial  pulse,  bo- 
ginning  in  the  portion  "f  the  vein  neiirL'St  the  conlro  of  the  disk, 
and  hut  seldom  extending  h"  fur  as  ils  margin ;  it  never  extends 
beyond  the  di*k  into  the  repon  of  the  retina.  The  dilatation  of 
the  vein  proceeds  rapidly  in  a  direcrinn  from  tho  periphery  to- 
wards the  eentre,  and  follows  inunediately  tlie  pulse  at  the  wrist. 
Following  the  maximntn  of  dilntiition  eome.s  a  short  pause,  after 
which  the  phenomenon  of  pulsation  re]iciit8  itself. 

"The  phenomenon  of  venous  pulsation  is  thus  explained  by 
Donders  The  increased  pressure  under  which  the  hloi>d  enfem 
the  arteries  is  in  iiart  propagated  to  the  vitreons  humor  liefore  it 
has  time  to  reiicli  the  veins  through  the  capillary  cirvnlation. 
Now,  AS  the  pret!»ure  of  the  blood  within  the  veins  beoomes  less 
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XLnd  lees,  the  nearer  they  are  to  the  heart,  so  the  portion  of  tho 

■^ein  which  oft'ers  the  least  resistance  to  the  pressure  of  the  vitre- 

C3as  humor  upon  it  ia  exactly  the  main  trunk  just  where  it  is 

^bout   to  pass  out  of  the  eyeball.     This  portion  of  the  vein  is 

"therefore  compressed,  and  its  contents  mpidly  forced  outward 

(i.e.,  out  of  the  eye\,  while  the  uninterrupted  current  of  hlood  from 

"the  capillaries  is  for  the  moment  dammed  up  above  the  coniprci'sed 

2K>rtion.     Following  the  heart's  systole,  and  as  soon  as  the  disteu- 

eion  of  the   arteries   and   the   consequent    pressure   triinsmitted 

through  the  vitreous  humor  has  parsed  olt",  the  compression  of  the 

■vein  ceases,  and  the  blood  which  had  been  dammed  up  in  the 

jeripheral  portion  of  the  vessel  resumes  its  flow  with  increased 

ewiftnesB.     If  the  intraocular  pressure  is  momentarily  increased 

l)y  slight  pressure  of  the  tinger  u{X)n  the  globe,  the  venous  pulsa* 

tion  becomes  more  conspicuous,  or  it  may  be  thus  evoked  when 

it  does  not  show  itself  spontaneously. 

"In  the  arteries  sjiontaneous  pulsation  occurs  only  under  patho- 
Ic^eal  conditions.  It  reveals  itself  by  a  jerking  injection  of  the 
Tw  blood-column  into  the  arterial  trunk  at  the  time  of  the  heart's 
systole,  while  during  the  hearts  diastole  the  artery  appears 
empty.  The  pulsation  never  extends  beyond  the  limits  of  the 
optio  disk,  and  can  but  seldom  be  followed  even  so  far  as  the  first 
branehiDg  of  the  main  arterial  trunk. 

"Arterial  pulsation  occurs  only  when  the  pressure  of  the  vitre- 
ous humor  upon  the  walls  of  the  vessel  is  greater  than  the  pressure 
of  the  blood  within  the  vessel,  so  that  the  blood  can  enter  the 
ftrtery  only  at  the  moment  of  sudden  increase  of  pressure  at  the 
time  of  the  heart's  systole. 

"A  spontaneous  arterial  pulsation  indicates  a  disturbed  relation 
Wween  the  intraocular  pressure  and  the  pressure  of  the  blood  in 
the  arteries. 

"  In  the  majority  of  cases  it  depends  upon  the  abnormal  increase 
of  intraocular  tension,  which  characterises  the  disease  glaucoma. 
It  is  rare  that  the  opposite  condition  exists,  viz.,  so  great  a  dimi- 
nution of  the  intra-arterial  blood-pressure  as  to  leave  it  too  weak 
to  balance  a  normal  intraocular  tension. 

"This  last  condition  may  arise  from  mechanical  obstruction  to 
the  circulation,  such  as  intraorbital  tumors  or  inflammatory  swell- 
ing of  the  optic  nerve,  or  it  may  de[)end  upon  weakening  of  the 
heart's  action,  as  in  an  attack  of  faintness.'  Schwcigger,  Hand- 
hvch  der  specirUen  Avgenheilhmde,  page  396.] 

In  this  brief  sketch  of  the  methods  of  using  the  ophthalmo- 
scope, and  of  the  princijilea  which  should  be  applied  to  the  inter- 
pretation of  ophthalmoscopic  appearances,  I  have  aimed  oidy  at 
preparing  the  way  for  those  deecriptions  of  morbid  changes  which 
viil  form  part  of  the  accounts  of  the  diseased  conditions  in  which 
they  severally  occur. 
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[r  we  disresranl  for  thci  moment,  and  for  the  sake  of  ailment, 
the  rifh  sloiv  of  merely  emjiirie^il  knowledge  whieh  hii8  Been  he- 
quoathe<I  to  U8  by  former  ifcnenitiorw,  or  aeqiiired  in  the  c<iur«e  of 
onr  individuul  observiiliou  of  the  ^ick.  1  think  it  will  he  found 
that  our  power  to  deni  8ueeo««fnlIy  with  eyo  diseuse.  to  nrrut  it« 
course  or  to  control  it^i  terTiiinnlion.  is  Iftrgcly  dcpciulcnt  uimit  the 
degree  of  accuracy  with  whieh  we  are  alile.  in  any  ease,  to  refer  it 
to  «  locJiI.  a  reiiiore.  or  a  oonstitulional  oiigin,  either  singly  or  in 
coinhiiiation,  and  to  addren^i  our  remedies  to  tiiette  origiiia,  and  to 
the  i-eaults  immediately  epringing  from  them,  in  stieh  relative  pro* 

^lortiona  as  their  respective  importance  may  demand.  Sir  ThomuA  ■ 
Vatson,  in  his  admirable  Ije'turrs  upon  the  Prinriples  and  Practice  I 
0/'  MfiUfine,  nientiona  a  deleetive  jioliceman  who  fiiift'ered  from 
ophthalniia  a«  a  eomtcquenee  of  exfiotiure  to  cold  by  peeping  for 
eight  eoni>!eculive  hours  through  u  keyhole;  and  tliie  etisc,  t  ven- 
ture to  think,  may  be  accented  uh  n  perfect  illustration  of  disease 
of  local  oricin.  Examples  almost  et^ually  BatiBfactory  are  furnished  ■ 
everj-  day  oy  the  form*i  of  eoiijuuclivitis  which  follow  the  appliva- 
tiuii  of  mcehanical  or  chemical  irritnutH  or  of  contagious  secre- 
tion* -,  bv  ulcers  of  the  cornea  as  re^^ultis  of  injury ;  by  the  exten- 
sion to  llie  eornea  of  conjunctival  intlnmmation:  and  by  kenitilis 
produced  by  the  friction  of  gramilar  lidi*.  j^mong  the  maladies 
of  conatitiitioual  origin,  an  far  as  we  understand  the  phraK«,  (he 
diflicultv  of  aeleetiiig  stjieeiniena  arises  only  from  their  ahundanc9 
and  their  variety.  The  iritis  of  an  early  stage  of  acquired  sypliilifl, 
or  the  retino-irhnroiditis  of  a  later  period,  the  keratititt  of  inherited 
syphilis,  the  retinal  changes  in  albuminuria,  the  retinal  hwimor- 
riiages  of  arterial  degenenition,  and  the  lenticular  opacities  of 
diabetiw,  are  only  a  few  of  (be  types  which  first  ofler  themgelves 
to  ronicuibrance.  In  addition  to  tliesc  two  great  classes,  I  think 
we  may  recognize  a  third  class  also,  in  which  the  origin  of  the 
affection  for  which  wc  are  consulted  is  neither  local  nor  constitu- 
tional, but  only  remote ;  in  which  iioine  dcmngcment  of  nervous 
function,  posnilily  central,  [Xis-sibly  occurring  al  a  pi>iul  intermedi- 
ate between  the  centre  and  the  |>enphcry,  dclcnninos  a  st^-ricv  of 
perversions  of  nutrition  whieh  evenlnaiiy  declare  themselves  by 
the  production  of  physical  changes,  and  constitute  something 
which  we  call  disease,  I  have  come  to  regard  many  forma  of  va- 
riation of  tension,  or  of  inflammation  of  tiie  iris  or  of  the  cornea, 
much  in  this  way ;  that  is,  as  expressions  of  a  dejuirture  from  the 
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Dormal  innervation  of  the  affected  parts.  Tliey  are,  I  think,  es- 
eeutially  neuropathic  in  their  character,  differing  from  neuralgia 
chiefly  m  thiB  respect, — that  abnormal  tissue  change,  instead  of 
abnormal  sensation,  is  the  manner  in  which  the  malady  declares 
itself. 

Physiologists  have  long  been  acquainted  with  the  influence  ex- 
erted by  the  fifth  nerve  upon  the  nutrition  of  the  eyeball,  or  at 
least  with  the  fact  that  section  of  this  nerve  is  frequently  followed 
by  ulceration  and  sloughing  of  the  cornea.  It  is  well  kuown  that 
Snellen  entertained  a  belief  that  such  ulceration  and  sloughing 
were  not  due  to  the  loss  of  nerve  influence,  but  only  to  the  loss 
of  the  protection  indirectly  affonled  by  sensation,  the  animal  no 
longer  perceiving  the  presence  and  action  of  irritants,  and  no  longer 
removing  them  by  the  closure  of  the  eyelids  or  by  friction.  In 
Bopport  of  this  view,  Snellen  divided  the  fifth  nerve  in  certain 
raboits,  and  protected  their  eyes  either  by  their  own  cars  or  by 
some  other  covering,  with  the  result  that  their  cornefe  escaped 
while  thus  pretectal,  and  hecanie  ulcerated  when  the  protection 
was  taken  away.  It  may  doubtless  be  conceded  that  Snellen's 
hypothesis  was  to  some  extent  correct,  and  that  unfelt  cx^wsure 
to  irritation  may  be  one  element  in  the  causation  of  the  ordinary 
result.  Admitting-  this,  his  rabbits  do  not  outweigh  a  great 
smount  of  clinical  experience  which  is  opposed  to  his  conclusions; 
nor  would  they  do  so,  even  if  it  were  always  safe  to  argue  at  once 
from  the  rodentia  to  man.  Gases  of  paralysis  of  the  fifth  nerve 
are  frequently  met  with  in  practice,  and  loss  of  sensation  is  com- 
mon to  them  all.  In  some,  from  first  to  last,  there  is  no  tendency 
to  alceratiou  of  the  cornea.  In  others,  this  tendency  appears  only 
at  a  late  period  of  the  disease ;  often  when  sensation  is  partly  re- 
established. In  some  it  is  present  in  a  slight  degree,  and  is  obvi- 
ated by  the  prompt  use  of  a  protective  covering;  while  in  others 
it  is  from  the  first  uncontrollable,  and  leads  to  the  siieedy  destruc- 
tion of  the  eye.  Exposure  of  the  cornea  to  irritants,  again,  may 
be  brought  about  by  other  causes,  such  as  paralysis  of  tlic  portio 
dara,  which  renders  closure  of  the  eyelids  inii)ossiljle,  or  by  atrophy 
or  deformity  of  the  lids,  so  that  they  will  no  longer  meet  over  the 
eje.  I  have  seen  examples  of  chronic  facial  piralysis,  and  also  of 
ectropium,  in  which  the  lower  lid  had  not  been  in  contact  with 
the  eyeball  for  years,  and  in  which  there  was  thickening  of  the 
palpebral  and  ocular  coniunctiva,  and  even  some  development  of 
bloodvessels  upon  the  surface  of  the  cornea,  but  no  trace  of  cor- 
neal alceration.  Among  the  occasional  out-patients  at  St.  George's 
Hospital  there  are  two  women  who  were  long  ago  treated  else- 
where for  ingrowing  eyelashes,  and  upon  whom,  with  what  seems 
to  me  to  have  been  mistaken  zeal,  a  method  was  Tiursneil  which 
was  practiced  by  the  Carthaginians  in  the  case  of  liegulus.  The 
women  were  not  placed  in  barrels  studded  with  spikes,  but  their 
eyelids  were  cut  off  with  great  freedom  of  hand.  Their  corneaj 
have  shown  no  disposition  to  ulcerate,  but  the  surface  epitlicHum 
has  become  hypertrophied  and  opaque,  and  the  eyes  are  dry  and 
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«kiiiiike.  Fmm  unvh  facts  as  tbcse  it  would  seem  to  follow  that 
ncitlicr  1o»^  of  sensation  nor  exposure,  alrtiougb  probably  predis- 
posing  to  ukHTtttinii  of  tbc  I'ontcii,  will  prndiico  it  wilb  iiiiy  ocr- 
ttiiiitv,Ari<J  ibiil  iis  oc«nrroiicc  must  bo  ilf|'eiKitfiit  up*iiicoiiihtioii8 
coiitieor*'d  with  the  untuiv,  tlio  se«t,  or  ilie  extent  of  the  primary 
ru^rve  locion.  Mcis^ner,  indotxl,  obiaiuerl  «ome  experimental  re- 
sults, whicli,  so  far  as  tliey  are  worib  anvlhiiig,  nr«  contirnialory 
of  tbis  view.  He  attempted  to  divide  the  tittb  nerve  in  nthbita, 
and  on  three  occasioiiB  so  far  succeedecl  that  be  almlished  sensation 
in  the  parts  BU]>plied  bv  it,  but  no  iiiRamumtion  or  ulceration  of 
the  cornea  followed,  ^^bpn  ibe  animals  were  killed,  it  was  found 
that  the  division  of  tbo  nerve  bud  in  all  of  tboin  been  incomplete, 
and  that  il«  internal  porliun  bad  «Hcupcd  witbuut  injury.  Mctss- 
nor  fKXI  BUfCw^di-d  in  dividing  llit-  intcrmil  portion  alone,  and  be 
tlu'ii  obtained  ulci-ration  nf  the  cornea  without  lo»«  of  oeii^ation. 
8cbi(f,  who  reix'uti^d  tbo^  cx[icrirncnt«,  bns  contii-med  Mei«»uers 
results;  wliile  othi'r*  wbo  have  followed  him  bavo  been  unable  to 
do  so.  It  soenis  to  have  been  sonu-wlint  overlooked  thai  Longet, 
more  tban  a  ipiarter  of  a  century  n{^,  believed  biinst'lf  to  have 
esiahlished  tbal  division  of  the  tilth  nerve  liebiud  its  j;anglion  was 
harmless  to  the  nutrition  of  the  eve,  but  that  division  anterior  to 
the  ganglion,  wbicb  would  cut  oH  also  many  of  the  fibres  of  the 
sympathetic,  was  almost  always  followed  by  destructive  inflam- 
mation. I  have  not  been  able  to  find  any  pivcise  account  of  Lon- 
get'fi  experiments;  butweslml!  see  hereafter  that  his  conclnaions 
are  in  very  close  accord  with  the  results  of  clinical  experience  iu 
the  human  subject. 

Putting;  aside,  however,  as  of  very  uncertain  value,  the  evidence 
furtiishctt  by  vivisection*,  which  may  implicate  more  or  fewer 
Mlruchiri'A  than  those  aimed  at  by  the  ex  peri  ni  enter,  wu  have 
abnmlnnt  proof  of  the  remote  origin  of  eye  diwca.-'O  in  the  occut^ 
rcn.i.-  of  wlmt  is  called  synipatbeticopblbnlmta.  A  wound  of  the 
eyebftll,  f-!<ii(;-<'iiilly  if  it  iiii'ftdes  the  ciliary  n-^ion,  or  if.  in  the 
eoni-se  of  suliscjnent  events,  it  prodnces  teaderni'ss  of  that  ivgion, 
is  followe<l,  in  a  great  ntimber  of  cases,  by  an  inllammation  of  the 
uninjured  eye,  of  a  peculiarly  obstinate  and  destructive  cbaraeler, 
which  can  have  no  other  cause  than  the  retlection  of  some  morbid 
action  fi-om  the  nervous  centres.  This  reflection  may,  indeed,  be 
of  tivo  kinds :  for  in  a  tew  im^tancee  wo  see  sympatheiic  irritation 
instond  of  sympathetic  o]>htbalmi!i.  Dr.  Man ti-,  writing  on  behalf 
of  I'rnfcMor  i>onders,  ha*  ^ivcn  a  grapliic  description  of  a  black- 
smith iu  whom  a  destructive  injury  to  one  eye  was  followed  by 
entire  u:<«le»siiess  of  the  other,  in  consetiuence  of  intense  pbolopho- 
bi«,  t-onstant  Iftcrymation,  and  spasm  of  the  orbicularis.  The  man 
fell  bis  way  ahont  with  shndi-d  eyes,  bowed  bead,  and  spasmodic- 
ally distorted  features,  and  remained  iu  tbis  stale  for  sex'cral 
months.  He  was  placed  under  chloroform,  and  no  iliseasc  of  the 
eye  could  be  discovered;  but  the  remains  of  that  which  had  been 
injured  were  removed,  and  he  rose  from  the  operating- table  enred, 
and  ready  to  recuinc  his  occupation  as  soon  as  he  was  permitted 
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to  leave  the  hospital.  Inatancea  similar  in  kind,  if  slighter  in 
d^ree,  have  been  described  by  other  authors,  and  it  would  seem 
that  the  occurrence  of  such  irritation  excludes  the  risk  of  tlie  more 
formidable  ophthalmia.  But  in  the  ninjority  of  cases,  at  no  dis- 
tant date  after  the  ciliary  region  of  one  eye  has  been  wounded,  and 
even  eometinieB  when  the  wound  has  been  limited  to  other  parts, 
we  find  in  the  other  eye  the  commencement  of  an  insidious  form  of 
plastic  iritis,  which  usually  resists  all  treatment,  extends  to  the 
ciliary  body  and  to  the  choroid,  and  terminates  in  wasting  of  the 
eyeball.  Experience  teaches  that  timely  enucleation  of  the  injured 
eye  will  prevent  the  occurrence  of  eynipjithetic  ophthalmia  ;  bnt 
it  alao  teaches  that  enucleation,  although  not  to  be  neglected,  is 
of  little  OBe  if  once  sympathetic  ophthalmia  has  comuienced.  J'ro- 
fesaor  Bonders,  by  the  careful  dissection  of  injured  eyes  removed 
after  the  mischief  has  beeu  done,  has  shown  that  an  irritated  ciliary 
nerve  may  generally  he  traced  into  the  wound  op  cicatrix,  and  is 
therefore  the  probable  channel  of  morbid  action  ;  and  the  fact  that 
tenderness  of  the  ciliary  region  of  the  injured  eye  is  a  sjmptom  of 
the  gravest  import  to  the  other  seems  to  jwint  also  in  the  same 
direction.  Of  the  three  kinds  of  filaments  which  enter  into  the 
ciliary  nerves,  those  from  the  motor  root  may  probably  be  acquitted 
of  all  share  in  the  mischief;  bnt  as  between  the  sensory  and  the 
eympaihetic  fibres  the  question  must  remain  in  doubt.  Mr.  Vose 
Solomon  accuses  the  optic  nerve,  but  only  on  the  ground  that,  in 
a  single  instance,  sympathetic  ophthalmia  followed  enucleation  of 
the  eye  in  a  patient  of  his  own,  whose  optic  nerve,  on  account  of 
some  imperfection  in  the  scissors  employed,  was  bruised  at  the 
place  of  division,  instead  of  being  cleanly  cut.  The  ciliary  nerves 
immediately  behind  the  eyeball  surround  the  optic  nerve  so  closely 
that  they  would  he  almost  certain  to  j^irticipate  in  the  brui.'iing; 
and  sympathetic  ophthalmia  certainly  occurs  after  injury  to  parts 
with  which  the  optic  nerve  has  no  anatomical  connection.  In  one 
patient  of  my  own,  for  example,  it  followed  the  extraction  of  cata- 
ract by  Von  Graefe's  modititMl  linear  method ;  and  Mr.  Bowman, 
who  saw  the  case,  told  me  that  it  did  not  stand  alone  in  his  expe- 
rience.' I  have  also  seen  sympathetic  ophthalmia  in  a  patient 
who  had  been  operated  ujmn  by  another  surgeon  for  conical 
cornea.  As  far  as  I  could  ascertain,  the  summit  of  the  cone  had 
been  removed  somewhat  freely,  and  the  pupil  had  become  partly 
adherent  to  the  cicatrix.  The  course  of  the  healing  had  not  been 
prosperous,  and  the  patient,  disappointed  at  the  progress  of  events, 
refused  to  submit  to  the  iridectomy  which  was  needed  in  order  to 
restore  a  pupil,  and  which  was  still  more  needed  on  account  of  the 
adhesion.  The  eye  of^ieratetl  upon  became  glaucomatous;  and, 
when  I  saw  it,  sympathetic  iritis  of  the  other  had  commenced. 


*  [Over  a  dozen  cawtof  sympalheUcophthaltiiU  following  rstamct  extraction  by 
Von  Oraefe's  method  are  mtntioned,  with  morti  cir  Icxs  i>r  ilotHil,  in  thu  ri'|iurl  of 
tbe  meelinf;  of  the  Ophthalmolngical  Society  al  HridelWrg,  fur  1874. — Klinischt 
UonaMlAIUrJur  Av^nheilkunde,  XII,  pp.  834-344,] 
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The  ftiiggCBtion  that  an  eye,  even  when  damaged  or  iisHo^,  ntiould 
be  removed  without  delay,  is  often  rejected  by  uneducsiled  jieof^e; 
and  hence  sympathetic  ophthalmia,  which  very  rarely  occura  in 
private  iTaclice,  la  scarcely  ever  iibsent  from  our  hoe]iitals.  I 
believe,  imUwl,  that  many  more  cases  are  "sympathetic"  than 
those  ill  which  the  course  of  events  can  be  clearly  and  tmmiatak- 
abiy  traced  ;  but  the  latter  arc  ^iitticicntly  numerous  to  vetahlisb, 
beyond  the  possibility  of  doubt,  the  iKisitioii  that  a  dcsimctivo 
form  of  inflainnintioii  of  the  eyois  product^d  by  a  remote  peripheral 
nervous  ii-rilittioii,  retiectod  Ihrougli  the  centres,  and  alike  inde- 
pendent of  coualitutionnl  laint  or  of  local  exciting  cau^ea. 

The  ]ihenomenft  of  true  herpes  allow  us  to  earry  the  inntter  a 
etep  further,  I'hysieians  weie  long  wont  to  give  a  eonapicuous 
place  among  skin  diseaseK  to  herpes  zoeler,  or  ahinglerf,  a  niiBtiilar 
eruption  which  forms  a  deini-cincluro  round  the  trunk  of  tlie  liody, 
which  mapB  out  the  cutaneoiie  distribution  of  certain  spinal  nen-es, 
and  which  is  attended  and  followed  by  local  pain  of  a  severe  char- 
acter. Stningcly  enough,  they  overlooked,  until  <iuite  recently, 
that  a  eiinilar  adcetion  occurs  wilh  suflicient  frct|ucncy  in  the 
cutaneous  territory  of  the  first  division  of  the  fifth  ner\-c,  that  it 
is  u:*imlly  both  more  sevt-ro  and  more  iwiinful  than  herpes  »>sl«r 
of  the  body,  and  that  it  is  liable  to  be  tollowed,  not  only  by  very 
persistent  neuralgia,  )ml  also  by  ditterent  forms  of  eye  disease. 
Frontal,  or  trigeminal,  or  ophthalmic  herjiCR,  as  it  is  now  com- 
monly called,  was  often  confounded  with  facial  ervMpclas;  «nd 
even  within  the  last  twelve  months,  nolwilbstnnding  at]  wl)ieh 
has  been  written  upon  the  subject,  1  have  more  than  onoe  seen 
this  error  committed.  Mr  Ihitchinson  was,  I  I)elieve,  the  firet 
English  writer  who  laid  stress  upon  the  true  character  of  the  dis- 
ease; and  both  he  and  Mr.  Bowman  have  since  described  and 
figured  typical  exninpies  of  it;.  The  points  in  connection  with  its 
history  which  arc  important  for  my  present  purjwsu  are  that  the 
original  eruption  is  limited  to  the  oulaneous  structures,  but  that, 
after  this  cutiineons  eruption  has  run  its  eourse,  the  eye  of  the 
same  side  is  prone  to  sutler  in  two  ways, — either  by  inercMC  of 
tension,  amontiting  somelimea  to  absolute  ginueomn,  or  by  uleent- 
tion  of  the  cornea,  which  may  run  on  to  rapid  |>eif oral  ion,  and  is 
often  attended  by  iritis.  These  ojihthalmic  troubles  may  api^ear 
either  singly  or  together,  or  somerimos  in  succession ;  and  ihey 
may  tbilow  the  cutaneous  eruption  either  immediately,  or  after 
the  la[«e  of  days  or  weeks.  They  are  fi-equentty  aB8ociate<l  with 
intense  and  protracted  frontal  or  cireuniorbitat  psiin;  and,  even 
when  n'>t  ru).idly  de«tructivv,  they  are  often  beyond  measure  ob- 
stinate and  intraetuble. 

The  ujiliire  of  hcrpe*  zosfer,  and  of  the  ooniieetiou  between  the 
distribution  of  the  ernption  and  that  of  the  cutaneous  nerves,  was 
shown  about  the  samo  time  by  cases  recorded  by  liiir<.'iisprurig  and 
by  Ciiarcot.  In  Itiirenspni ng"s  case,  an  outbreak  of  shingles, 
oeeurring,  without,  known  cause,  in  a  tuberculous  boy,  cx(«iKle<I 
from  the  sixth  to  the  ninth  rib.     More  than  two  inches  in  width. 
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it  commenced  pOBteriorly,  not  far  from  the  middle  line,  between 
the  sixth  and  the  eighth  vertebrae,  and,  forming  a  demiciiicture, 
it  terminated  exactfy  below  the  ensiform  cartilage.  The  l>oy 
completely  recovered  from  the  Rhingles,  wliich  followed  a  regular 
coarse ;  but  he  died  of  phthisis  six  weeks  after  the  first  appearance 
of  the  eruption.  The  spinal  ganglia  of  the  sixth,  seventh,  and 
eighth  nerves  were  found  to  be  firmly  adherent  to  the  parietes  of 
their  iutervertebml  canals.  The  connective  tissue  in  their  neigh- 
borhood exhibited  inflammatory  redness,  and  the  ganglia,  as  a 
whole,  were  increaoed  in  voluiiic.  The  microscope  showed  that 
the  Denrilemma  presented  unquestionable  traces  of  inflammation. 
There  were,  properly  speaking,  no  diecoverabie  changes  in  the 
Dervous  elements,  eitner  of  the  ganglia  or  of  the  nerves  tlieniBelvca. 
In  Charcot's  case  the  patient  wiis  a  woman  seventy-eight  years  of 
age,  who  died  in  the  Sali>etri^re.  In  this  instance,  again,  the 
intervertebral  ganglia  and  intercostal  nerves,  corresponding  to  the 
sarface  attacked  by  shingles,  presented  the  same  appearances  as  in 
that  last  described. 

The  publication  of  these  eases  led  irresistibly  to  the  inference 
that  the  cause  of  herpes  frontalis  must  bo  ait  inflammation  of  the 
GsBserian  ganglion,  or  of  its  coverings;  and  an  opjiortunity  of 
establishing  the  correctness  of  this  inference  on  the  post-mortem 
table  was  soon  afterwards  attbrdcd.  We  know,  therefore,  that 
destructive  inflammation  of  an  eye  may  be  excited  by  irritation 
of  the  ganglion  on  the  sensory  root  of  the  fifth  nerve;  and  the 
patients  who  suffer  from  frontal  herpes  are  so  numerous,  and  appear 
to  have  so  little  in  common  in  other  ways,  that  here  agiiin  we  may 
Hifely  exclude  the  operation  uj>ou  the  eye  itself  of  either  constitu- 
tional or  local  causes. 

In  the  cases  in  which  palsy  of  the  fifth  nerve  is  attended  by 
ophthalmic  troubles,  it  is  sometimes  possible  to  determine  the 
locality  of  the  nerve  lesion  with  great  precision,  and  to  place  it 
still  nearer  to  the  eye  than  the  ganglion.  A  man  presented  himself 
«t  St.  George's  Hospital,  with  a  history  of  sjphilia,  with  intense 
nearalgia  of  the  first  division  of  the  fifth  on  the  right  side,  together 
with  anesthesia  of  its  cutaneous  territory,  and  with  absolute 
paralysis  of  all  the  motor  nerves  entering  the  orbit — of  the  third, 
the  fourth,  and  tlie  sixth.  He  had  complete  ptosis,  dilated  pupil, 
total  toss  of  accommodation,  and  an  eye  motionless  in  a  central 
position.  With  the  aid  of  a  lens,  to  supply  the  want  of  accommoda- 
tion, he  could  read  "  brilliant "  tyi>c,  and  he  had  neither  dilatation 
of  the  veins  of  the  retina  nor  general  congestion  of  the  eyeball. 
Sncb  a  combination  of  symptoms  could  hardly  have  l)een  produced 
in  any  other  way  than  by  periosteal  thickening  at  the  sphenoidal 
fissure,  pressing  on  the  sensory  nerve  on  the  hither  side  of  the 
ganglion.  Under  the  use  of  ten-grain  doses  of  iodide  of  potassium, 
given  three  times  a  day,  the  pain  was  sotm  relieved,  and  the  motor 
power  gradually  returned  ;  ttie  internal  rectos  being  the  last  mus- 
cle to  resume  its  functional  activity.  Itut  the  cutaneous  anrcsthe- 
ua  resisted  treatraeut ;  and  about  a  month  after  the  patient  was 
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St  seen,  the  conjunctiva  became  injected,  the  eyehall  hot,  and  the 
Centre  of  the  cornea  tui-hiil.     At  this  time  the  powerof  the  levator 
[M(ljK.-l)m<  was  fully  pestoreil ;  and  hence  it  may  perhaps  he  said  that  ^ 
the  ea*c  fiirniiiheu  an  instance  of  trouhio  arising  from  Iww  of  (hu  ■ 
protwtion  aflordeJ  by  sensation.     Carefnl  ohwrrvatioii,  howx-vi-r,      i 
failed  to  nIVimi  eviJence  of  any  Io««  of  protoctimi,  although   the 
loss  of  scn»atimi  wan  coniplotc.     TIic  huTyinnl  and  mucous  secrts 
tions  weix!  unt  deficient,  and  the  ordiniiry  invnlnntary  movcnicnta 
of  the  eyelids  took  place  in  tmi^on,  on  rho  riffht  nide  a»  much  aa 
on  the  left.     The  !iy|H."T)i*inia  and  elevation  of  temperature  seemed 
to  point  to  fi-e»ih  dtAatilomcnt  of  eyniiKithetic  iilamenta,  rather  than 
to  nn  otfect  of  the  nn)c.ithfKia  which  had  existed  for  aome  weeks 
before  these  symptomt*  declared  themselves.     The  treatment  con- 
sisted ill  the   carefnl  application  of  ii  comprcBsive  bandage,  and 
in  the  administration  ol  the  ioiiide  in  larger  dosc«,  first  of  fifteen, 
then  of  tivunty  grains.     The  cornea  never  ulcerated,  and  the  con-  ■ 
junctival  redness  slowly  disapfwared.     But  the  ana^thesia.  and  the  ' 
central  turbidity  of  the  cornwi,  which  was  eutfioient  practically  to 
abolii^h  vision,  remained  unaltered;  and  after jtix  monthiilhemlient 
diBcontinued  his  iitlcndancc.  and  was  loal  srs:ht  of.     The  pnyaical 
condilion  of  |ho  eye  was  such  as  to  suiTiiest  the  formation  of  an 
Hrliticiul  pupil  hchinij  iho  tran.-<iHticnt corneal  margin  ;  but  I  looked 
upon  the  case  as  one  in  which  an  operation  of  any  kind  would  be 
highly    daneeroiis,  and  would  almost    certainly  t)e   followed  by 
BloHching  ot  the  cornea  ami  destruction  of  the  globe. 

The  inflnence  exerted  upon  the  eye  by  ordinary  facial  neuralgia 
18  well  known,  and  hiis  of  late  be*'u  more  carefully  studied  than  at 
any  former  time.  In  nearly  every  instance  of  acute  pain  of  the 
first  diviition  of  the  fifth,  we  tind  lacrymation  and  conjunctival 
byiK'iwmia  of  the  ati'ectod  side,  and  also  incruuved  tension  of  the  ■ 
globe,  u'hich,  if  the  pain  recnr  frequently,  is  apt  to  he  ej^tubli^hcd  " 
as  a  permanent  condition.  This  fact  was  fir»t  brought  into  promi- 
uenoo  by  Werner  in  the  vear  1866;  iiTid  my  own  experience  lia« 
assured  me  vf  the  general  accuracy  of  his  observations.  Nearly 
every  case  of  glaucoinii  winch  I  have  scc-n  in  »  comparatively 
young  snbject  has  hud  n  history  of  antecedcnl  neuralgia,  not  merely 
of  Ocular  pain  due  fo  the  increa.sing  tension  itsell,  but  of  [>arox- 
ysniul  pain  in  the  whole  rejfiou  of  the  first  division  of  the  fifth  ; 
and  nearly  every  pa'ionl  who  is  subject  to  periodic  facial  ncnralK'a 
is  conscious  of.  or  will  iltacover  on  observation,  a  marked  cloudfng 
of  vision  on  the  aficcted  side  during  the  attack.  I  think,  more- 
over, that  the  converse  will  hold  good,  and  that,  as  a  very  general 
rule,  aniiestheaia  of  the  fifth  is  awuciuted  with  subiiormal  ten^iou 
of  the  eyeball. 

It  is,  therefore,  not  too  much  to  allirm  that  wc  arc  familiar  with 
grave  changes  of  ocular  nutrition,  as  ordinary  re.'^ults  of  reiaolc 
nervo  Icaion.  which  may  il.^elf  be  situated  either  at  the  prripheral 
extremity  of  a  nerve  "f  the  other  eye,  or  on  the  ganglion  of  the 
nerve  of  the  affected  eye,  or  on  the  sensory  trunk  on  the  hither 
tide  of  this  ganglion,  or  at  the  unknown  and  ju-esumably  central 
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(of  paroxyBmal  neuralgia.  There  is  nothing  improbabie  in  the 
ief  that  this  kind  of  influence  is  exerted  more  frequently  than 
I  hitherto  been  supposed ;  and  clinical  experience  has  long  ago 
ped  upon  me  the  conviction  that  such  is  the  case.  I  constantly 
/eye  disease,  which  cannot  be  referred  to  any  known  or  definite 
^or  constitutional  cause,  in  which  the  pain  or  other  nervous 
^ptoms  are  in  excess  of  the  local  lesions,  and  which  resists  the 
treatment  that  at  first  sight  seems  calculated  to  be  successful.  In 
Bach  cases,  especially-  when  they  occur  in  persons  who  have  a  neu- 
rotic family  or  individual  history,  or  who  have  been  subjected  to 
severe  emotional  or  intellectual  stniin,  I  am  accustomed  to  assume 
the  existence  of  some  remote  nervous  change,  and  to  bring  this 
hypothesis  to  a  therapeutical  test.  If  I  then  succeed  in  curing 
the  patient,  I  regard  the  truth  of  the  hypothesis  as  being  well-nigh 
proven.  Take,  for  example,  the  various  superficial  corneal  and 
conjunctival  eruptions  and  ulcerations  which  were  collectively  de- 
Bcril^ed  as  "strumous  ophthalmia"  by  old  writers.  We  observe, 
in  many  of  these  cases,  an  element  of  extreme  nervous  irritation, 
manifested  as  photophobia,  which  varies  greatly  in  degree  in  ditfer- 
eat  patients,  and  even  in  the  same  patient  at  different  times,  and 
which' stands  in  no  apparent  relation  to  the  quuntity  or  character 
of  the  local  tissue  changes.  More  important  still,  we  find  a  certain 
DDmber  of  these  cases  which  resist  all  the  methotls  of  treatment 
that  are  commonly  successful,  but  which  yield  almost  immediately 
to  the  administration  of  arsenic — a  medicine  which  acts  upon  many 
forms  of  neurosis  with  nearly  as  much  certainty  as  quinine  upon 
»giie,  and  which  almost  eetablishes  the  genera!  character  and  anal- 
ogies of  any  malady  that  it  cures.  For  an  admirable  sketch  of 
the  value  of  arsenic,  especially  from  this  point  of  view,  I  would 
refer  to  an  introductory  lecture  by  Dr.  Cliiford  Allbutt,  which  was 
published  in  the  Lancet  in  October,  1871. 

Besides  arsenic,  the  medicines  which  may  be  used  to  confirm  a 
neurotic  diagnosis  in  ophthiilmic  cases  are  mainly  quinine,  iron, 
bromide  and  iodide  of  potassium,  and  morphia,  'fhe  intlnence  of 
qninine  and  iron  upon  neuralgia  forms  part  of  the  conmion  stock 
of  medical  knowledge ;  but  1  think  it  is  less  widely  known  that 
these  remedies  are  far  more  efficacious  in  combination  than  when 
given  singly  ;  that  they  are  far  more  efficacious  in  small  and  fre- 
quently repeated  doses  than  in  larger  ones  separated  by  longer 
intervals,  even  though  the  same  absolute  aniount  may  be  taken  ; 
and  that  the  certainty  and  celerity  of  their  action  may  be  much 
increased  by  the  addition  of  a  small  quantity  of  morjdiia.  1  am 
indebted  to  my  friend  Mr.  Gregory,  of  Stroud,  for  the  knowledge 
that  a  pill  containing  a  grain  of  quinine,  two  grains  of  potasaio- 
tartrate  of  iron,  and  from  a  twelfth  to  a  twenty-fourth  ot  a  grain 
of  morphia,  according  to  circumstances,  and  taken  every  liour 
until  an  expected  paroxysm  has  been  missed,  will  often  cure  pe- 
riodic neuralgia  with  a  rapidity  and  certainty  not  to  be  attained 
by  any  other  method  of  administering  the  same  medicines.  I  have 
found  the  same  formula  to  be  of  the  greatest  possible  value  in 
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Riauy  CBKVti  of  eye  disease,  in  which  local  clianpw  were  piY^rewring 
too  rapidly  to  be  overtaken  by  tbe  uw  of  n  jirai"  "^r  l"'o  OMjiiitiinc 
twifHJor  turiee  a  day  a*a"tonie,"biit  iu  which  they  were  promptly 
urr('!:«tcd  when  the  piiliciit  was  brought  under  the  influence  of  the 
«pi'i?il\cd  coinliiiiHtiori. 

The  action  nf  bmruidc  of  polji»!ii(ini  upon  the  cetktral  ncrrons 
syj-ipm,  anil  nrol-aliiy  ii]>r'n  the  hlooi-l-siipply  of  that  system,  is  too 
welt  estahlishod,  by  itft  eft'eit.  iipmi  ('pilejisy  and  upon  sleopleBsness, 
to  neeil  any  further  remark  than  that  some  pi-escribers  still  give 
the  salt  in  inetticient  doaea,  takin?  ten  irraina  as  their  average 
ptnndai-d  rather  than  twenty  or  thirty.  But  the  iodide  of  jiotas- 
Btmn.  on  acfount  of  its  great  vahie  in  some  of  the  later  fonns  of 
syphilis,  and  on  account  of  the  largo  j'roporlion  of  oyediHCuKC 
which  luay  be  traced  to  a  syphilitic  oriein,  hold*  a  MonicHhal  loss 
nwiired  position  »'<  an  aiiti-nenrotic.  Aluny  jmiclilioner*  believe 
that  the  bencHcial  inlhioncc  of  the  iodide,  in  any  given  cufte,  «!- 
most  estiiblishoit  its  syphilitic  chflnicter;  bnl  in  this  ojiinion  1  nm 
nnable  to  concur.  I  think  that  ioflide  of  {lotassinm  has  a  far 
wider  range  of  usefulness  than  in  syphilitic  cases  only;  that  like 
the  bromide,  it  has  a  manifest  intiuem-e  ujion  the  bloixl-supply  of 
the  brain,  and  that  it  cures  maladies,  such  as  recurrent  nocturnal 
headache,  which  cannot  he  traced  to  a  syphilitic  origin,  or  de- 
scribed as  Byphilicic  except  by  an  abi)»e  of  language.  Like  the 
brouiide,  the  iodide  is  frequently  given  in  diwca  wbii-h  are  wcll- 
uigh  useless  ;  nn  error  which  perliaps  arises  from  the  cireumstaneB 
that  some  patients  are  extremelv  susceptible  to  the  action  of  the 
medicine.  If  we  habitually  orifer  ten  grnins  three  times  a  day  us 
a  coniiDcncing  dose,  wo  shall  find,  in  nearly  all  the  <'a»c«  in  which 
the  iwlidc  is  u«cful,  that  this  dose  may  be  rapidly  incrwas*sd  to 
doublo  or  treble  the  quHiitity,  or  even  beyond  these  limits.  In 
some  ease-s,  doubtless,  wc  shall  find  that  the  iodide  does  no  good  ; 
and  in  n  few  we  shall  ttnd  that  it  is  useful,  but  at  the  cost  of  co- 
rv^a  anil  other  troublesome  symptoms.  [  have  to  thank  .Mr. 
Hnlcbinson  for  the  praclii-al  knowledge  that,  when  the  iodide  is 
at  the  flame  time  i-Iearly  indicated  and  badly  borne,  it  is  almost 
always  [)ossible,  by  reducing  the  dose,  to  obtain  its  advantages 
without  attemlant  evlls^  The  patients  concerned  are  pei-sona  wlio 
are  abnormally  aenaitive  to  the  medicine,  hut  they  are  abnormally 
sensitive  alike  to  its  remedial  and  to  its  poismioua  action.  For 
them,  therefore,  we  may  possibly  find  that  two  gniins.  or  one 
grain,  or  e*'cn  half  a  grain,  will  Jo  as  much  as  ten  grains  for  the 
Uiiyority  of  people;  and  when  wc  arc  told  Ihal  a  certain  patient 
cannot  take  the  iodide,  or  find  by  expericnee  that  he  cannot  take 
it  in  ten-grain  doses  without  inconvenience,  we  should  not  on 
either  ground  abandon  its  administration,  but  should  Him|ity  di- 
minish the  dose  Until  we  arrive  at  one  which  can  be  home,  and 
should  then  continue  this  until  we  see  whether  beneficial  cfl'ecta 
are  likely  to  be  produced  by  its  employment.  The  principle  of 
.iction  is  to  begin  with  ten-grain  doses,  to  increase  them,  by  tive 
grains  or  bo  at  a  time,  if  they  are  clearly  useful,  whenever  there 
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ig  any  arre«t  in  the  progress  of  improvement,  and  only  to  diminish 
Iheni  in  the  few  instances  in  which  coryza  or  other  imlioations  of 
iodism  are  produced.  That  a  few  people  are  abnormally  sensitive 
to  the  action  of  a  medicine  is  a  circumatance  which  does  not  justify 
UB  in  giving  this  medicine  to  the  many  in  an  inefficient  manner. 
When  iodide  of  potassium  is  really  and  urgently  wanted,  the 
administration  of  five  grains  twice  a  day,  or  of  three  grains  three 
times  a  day,  is  little  hetter  than  allowing  the  disease  to  run  its 
coarse  unchecked. 

The  larger  doses,  it  mnst  be  remembered,  require  some  circum- 
Bpection  with  regard  to  the  time  and  manner  of  their  administra- 
tion. They  should  generally  he  combined  with  four  or  live  grains 
of  carbonate  of  ammonia,  and  should  be  given  in  a  large  quantity 
of  fluid.  I  am  accustomed  to  direct  the  dose  to  be  taken  about 
an  hour  before  a  meal,  and  to  be  immediately  preceded  by  half 
a  tumblerful  of  barley  water,  which  will  insure  the  necessary 
dilution. 

With  regard  to  the  use  of  morphia,  or  of  other  anodynes  which 
may  be  better  adapted  to  individual  cases,  it  may  be  accepted  as 
ft  Bound  general  principle  that  no  eye  will  get  better  while  it  is 
acutely  painful ;  so  that  acute  pain  must  always  either  subside  or 
be  subdued  as  a  condition  antecedent  to  recovery.  Perhaps  we 
niigbt  also  say  that  a  morbid  state  which  is  either  originated  or 
maintained  by  remote  nervous  irritation  is  not  likely  to  improve 
in  the  absence  of  refreshing  sleep.  Premising  that  pain  may  be 
dne  to  physical  conditions — e.g.,  to  increased  tension  of  the  globe, 
to  the  pressure  of  a  displaced  lens  upon  the  iris,  to  the  protrusion 
of  iris  through  a  wound,  or  to  the  presence  of  a  foreign  body, 
and  that  in  all  such  cases  the  necessary  mechanical  treatment 
nmst  be  first  applied,  and  may  prove  to  be  all  that  is  needed,  we 
may  aay  that  the  object  of  using  anodynes  is  to  subdue  pain  and 
to  procure  sleep;  that  for  these  purposes  they  must  be  given,  if 
necessary,  in  repeated  doses  at  regular  intervals  ;  and  that  they 
must  be  measured  less  by  quantity  than  by  their  effects.  It  is  sel- 
dom necessary  or  desirable  to  give  anodynes  for  the  moderate 
amount  of  pain  which  usually  foilows  an  operation,  and  which 
may  be  expected  to  snbside  in  an  hour  or  two  ;  nor  must  we  ex- 
pect to  render  a  diseased  or  injured  eye  free  from  sensiitions  of 
fliscomfort,  .Such  sensations  are  iuseparabte  from  abnormal  con- 
ditions when  the  nerves  themselves  are  liealthy;  and  in  feeble 
persons  there  is,  for  example,  no  less  favorable  symptom  after  a 
cataract  operation  than  a  total  absence  of  pain  or  uneasiness. 
Such  an  absence  uanally  points  to  a  torpor  of  the  nerves  which  is 
itself  incompatible  with  speedy  healing,  and  is  a  common  precur- 
sor of  an  unsuccessful  issue.  But  severe  or  long-continued  pain 
indicates,  and  assists  to  maintain,  a  state  of  nervous  irritation 
which  is  at  least  equally  incompatible  with  repair,  and  which  it 
is  always  necessary  to  subdue.  Whenever  acute  or  abiding  pain 
is  present  in  eye  disease,  we  have  a  reason  for  the  addition  of  ano- 
dynes to  any  other  treatment  which  may  be  required ;  and  this 


addition  should  I>e  made  in  an  effcetnal  nmnner,  b^  giving  to 
patient  or  nun^c  the  tuL>an«  of  rcpc;iting  Ihc  done,  if  iwwi^iry,  at 
HtQtvd  intervals,  until  tho  dv»iri-d  «HV-cl  Iia.*  btiiu  obtiunt-d.  It 
will  not  do  to  bv  contvnt  with  adiuinistcrinfi;  a  lioao  of  niorphiii 
hypodemiieally  in  tho  evening,  or  with  prewrriliing  a  pill  (o  be 
taKRii  nt  bdliiuc.  ProviAinii  fthouM  be  made  I'or  the  continued 
adniiniflt ration,  sjjy  of  a  ijiiartor  of  the  original  ouiintitv,  hour  h_v 
hour,  until  jiain  is  Biibdiied  or  sleep  pnnlmed.  There  are  eertain 
forniB  of  iritiB  in  wliicb  the  aputeness  of  yn'm  U  a  prominent  symp- 
tom; and  it  waa  chiefly  in  cases  of  tins  class  that  the  late  Mr. 
Zuvhnriah  Laurence  succeeded,  some  years  ago.  in  bringing  about 
a  OTirL'  by  the  use  of  large  doiies  of  opium  or  morphia  alone.  He 
kfipt  his  patients  in  a  state  of  sotui-niircotisni  for  several  days,  or 
until  all  !<ymptoms  of  acute  inflammation  had  ^ubsidtd.  llii<  oris;- 
inal  pnptT  in  the  MiUnhuri/lt  Motiryt'  Jwrmil  i«  ^til!  iutorwtinu; 
but  it  was  writtCTi  at  a  time  whon  tlift  iniportauee  nf  preventing 
adhesion  of  any  ijart  of  tlio  margin  of  tho  pupil  wa.^  not  nufHriuiitlv 
understood;  and  it  \*  proliahle  (tlie  point  not  t>eiiig  mentioned) 
that,  many  of  hia  oni^ci*,  although  dismissed  from  treatment  as 
cured,  were  left  with  syiiochiie  which  could  hardly  fail  to  excite 
recurrent  attacks  of  intlammation. 

^  I  have  already  mentioned  in  outline  the  distinctive  charactcris- 
fios  of  what  may,  perliajis,  bo  called  the  neurotic  forms  of  opn- 
thalniia;  hut  it  may  render  these  eharactori«tics  more  definite  if 
I  relate  tho  histories  of  one  or  two  fialients  iu  wlioiu  tlivy  havo 
been  present. 

t-AKB  I. — Some  time  in  1864  I  was  requested  to  visit  Mr.  Nt.  I 
found  a  gcmtlennui.  about  forly  years  of  age,  of  robm^t  mu:^Hilflr 
dovelopiiient.sulleriug  from  a  "harp  attack  of  irili*  in  the  left  me. 
He  hull  been  for  some  days  under  the  ciire  of  the  practitioniT  by 
whom  I  waa  called  in,  and  had  Iuhjii  leeobcii  to  a  small  extent,  but 
atropine  had  not  been  u^d.  The  [>atient  waa  in  bed.  in  n  state  of 
the  most  Ttrofoimd  dejection,  and  in  a  room  from  which  every  ray 
of  daylight  waa  excluded,  while  hie  wife  went  about  on  tiptoe 
with  a  dimly  burning  candle,  No  history  of  either  rheumatism 
or  syphilis  could  be  obtained.  The  patient  sutl'ered  little  or  no 
pain,  and  bad  no  physical  intolenincn  of  light ;  but  was  inentally 
affBid  of  its  eft'ect  iiiton  his  eye.  and  its  rigid  eselusiou  was  oii- 
tiroly  bis  own  act.  Ili^  pulse  was  t]uick  and  weak,  his  tikin  re- 
laxi^l,  hiit  apjiotite  bad,  bis  nights  were  sleeplosis.  The  iris  had 
thrown  oul  a  gt>od  deal  of  lymph,  the  pupil  was  almost  univers- 
ally adhen-nl,  tho  ti'[ueou«  bum«r  was  tiirbul,  and  vision  waa 
much  impaired,  but  iioi  more  than  the  manifest  ebanges  in  the 
autcrior  ehand>er  would  explain.  The  treatment  had  been  the 
tlse  of  saline  purgatives  and  diaphoretica,  with  low  diet,  and  the 
application  of  a  cooling  lotion  to  the  closed  Hda.  TTnder  the  in- 
stillation of  atropine,  topetber  with  the  internal  use  of  •|uiiiine 
and  ammonia,  and  the  inHuoiice  of  a  good  diet  and  a  favDrable 
prognosis,  things  soon  took  a  turn  for  the  Iwtter,  The  pupil  be- 
came dilated,  the  lympli  aud  turbidity  cleared  away,  Kud 
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patient  left  hia  bedroom  and  resumed  his  ordinary  manner  of  life. 
Some  of  the  points  of  pupillary  adhesion  were  very  obstinate ;  but 
in  course  of  time  they  all  yielded  to  atropine,  and  the  eye  was 
restored  to  normal  vision  ami  to  its  original  uscfulnofs. 

The  subject  of  the  foregoing  history  was  a  man  of  anxious  tem- 
perament and  Bcrnpulous  conacieuticusness,  the  occupant  of  an 
arduous  and  responsible  otfice  under  government.  Shortly  before 
his  il1ne:ss  he  had  lieen  directed  to  undertake  a  troublesome  and 
delicate  inquiry,  which  called  for  the  investigation  of  numerous 
iutricate  accounts;  and  he  bad  devoted  himself  to  this  duty  for 
many  days  almost  continuously,  carrying  on  his  work  to  a  late 
hour  of  the  night,  and  arriving  at  suspicions  and  conclusions 
»hich  were  very  harassing  to  him.  lie  had  been  distinctly  over- 
tasking a  weak  or  aenaitive  nervous  sj-steni,  until  the  time  when 
iritis  cut  short  hia  labors,  I  did  not  at  firrit  perceive  the  full  sig- 
nificance of  the  tacts  ;  but,  by  the  light  of  snbsecpient  events,  I  have 
come  to  regard  hia  iritis  as  a  phenomenon  hearing  much  analogy 
to  au  attack  of  ordinary  facial  neuralgia,  such  as  might  easily 
liave  been  excited  under  similar  conditions. 

Two  years  later  this  gentleman  was  removed,  by  promotion,  to 
a  ditferent  part  of  England,  and  hia  exertions  in  acquiring  a 
knowledge  of  the  details  of  duty  in  his  new  position  were  attended 
hj  a  second  attack  of  ophthalmia.  He  wrote  to  me  in  much  anx- 
iety. I  prescribed  atropine,  abstinence  from  work,  a  good  diet, 
ami  some  increase  in  the  quantity  of  his  onlinary  stimulus  ;  tell- 
ing him  to  come  and  see  me  if  matters  did  not  mend.  His  next 
report  was  that  all  was  doing  well  ;  and  although,  from  his  de- 
scription, I  have  little  doubt  about  the  matter,  I  cannot  be  sui-e 
that  the  iris  was  involved  on  this  occasion. 

In  1871  my  patient  was  again  promoted,  and  was  placed  in 
London,  at  the  head  of  liis  branch  of  the  service.  Here  lie  ap- 
plied himself  with  great  diligence,  and  under  the  pressure  of  a 
much  increased  responsibility,  to  master  certain  large  and  compli- 
cated matters.  Jiefore  long  lie  came  to  my  house,  with  his  right 
eye  (not  the  one  previously  affected)  hot,  congested,  and  uncom- 
fortable. The  congestion  was  then  purely  conjunctival,  the  dis- 
tended vessels  could  be  em[itied  by  pres-wre  right  up  to  the  mar- 
gin of  the  cornea,  the  sight  was  not  in  the  least  degree  impaired, 
the  aqueous  humor  was  clear,  the  surface  of  the  iris  was  Instrons, 
and  the  pupil  was  free  and  active.  Knowing  his  previous  history, 
Isatiefted  myself  on  all  these  points  with  extreme  care;  and,  even 
when  satisfied  of  them,  advised  the  local  application  of  atro}iiiio, 
together  with  a  mild  astringent,  one  grain  of  sulphate  of  zinc  to 
an  ounce  of  water.  The  pulse  was  without  power,  the  general 
aspect  dejected.  I  prescribed  quinine  with  ammonia,  and  a  chloral 
draught  at  night.  For  some  days  the  state  of  the  eye  remained 
unchanged,  and  then  a  sudden  and  severe  outburst  of  iritis  oc- 
curred, with  marked  increase  of  tension,  great  congestion  and 
Swelling  of  the  conjunctiva,  and  almost  entire  loss  of  vision,  little 
more  thau  a  dim  perception  of  light  remaining.     The  pupil  was 
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blocked  up  liy  lymph,  ftiid  llic  whole  nspect  of  tlio  eye  wns  cxce»- 
(«v<^Iy  ut)]jroiiii:«iiig.  As  on  the  fir^t  i\truck,  the  patient  [wrsiiired 
copioiiitly,  mid  h\»  state  of  niuntiil  distress  was  pitinblc  There 
was  not  A  trace  of  rheimiati^rn,  either  in  his  (tymptoms  or  in  hu 
family  history ;  ami  whpii  I  ngain  in(|iiiri-il  about  svithitia,  he  a»- 
Burt'd  ine  that  he  liad  never  fontracted  it,  and  that  niB  vouth  and 
early  manhuod  hail  Vjeen  sj)eiit  in  a  remote  part  of  the  lliglilanda 
of  .Scotland,  where  in  those  days  the  diseace  was  actually  unknown. 
In  severe  iritis  of  the  ordinary  type  1  ara  accustomed  to  place  my 
chief  reliitnce  ujton  mercury  ;  but  hen-  there  M-emed  to  he  no  indi- 
cation for  it,  and  no  re««on  to  expect  Ix'nctit.  from  its  use.  I 
tap|>ed  the  anterior  chamber,  and  evsuuuted  the  ntpicouH  humor 
twii-e  daily,  t^o  as  to  ivduec  tension,  and  applied  n  fonr-irrnin  wlu- 
tion  of  iitri'jntie.  Kor  two  or  three  days  matters  mendt-<l  :*!ii;htly, 
and  then  ibe  iitropiue  pnidueed  violent  erysipi^liitous  intlammalion 
of  the  eyelids  and  cheek,  ibe  upper  lid  beeomintf  bo  swollen  and 
brawny  that  the  coniea  could  scai-cely  be  seen.  1  ho  atropine  was, 
of  uourse,  laid  aside,  compi-eeses  wrung  out  of  iced  water  were 
applied  to  the  cheek  and  eyelid  dnnnc  tbedav,  and  a  lead  oiiit> 
nieiTt  and  waier-dresaing  during  the  night,  blatters  slowly  im- 
proved, until,  in  the  coui^e  of  a  few  days.  I  wtt«  induced,  by  pei^ 
sistent  BlcejilesHiess,  to  lay  aside  other  medicines  in  favor  of 
twenty-five  grain  doses  of  bromide  of  ijotassium,  given  thre«  limes 
a  day.  From  that  date  improvcitienf  was  rapid,  and  (he  eye  soon 
regained  its  natural  aspect.  A  cautious  use  of  atropine  tthowMl 
that  the  lower  half  of  the  pupilhiry  margin  was  adhei-ent  to  the 
anterior  capsule;  but  the  adhesion  was  m>l  in  the  way  of  vision, 
and  now,  four  years  having  elajwil,  it  has  never  been  a  soun-c  of 
Ironlile.  In  this  case  I  venture  to  Think  that  we  have  essentially 
the  history  of  a  neurosis,  whether  we  test  it  bv  the  apparent  ex- 
citiiiK  cause,  by  the  vaso-motor  paralysis  evitfeneed  by  the  uii- 
UsuaT  amount  of  congestion,  by  the  [i-aroxysmal  character  of  the 
last  attack  of  iritis,  or  by  the  treatment  from  which  the  greatest 
benefit  was  derived. 

Case  II. — I  was  called  early  one  morning  to  see  a  medical  prao- 
tilioner,  on  account  of  discomfort  in  bis  right  eye.  When  a  ata- 
deiil,  ho  had  contracted  a  chancre  on  one  of  bis  hands  in  attending 
a  lul)or.  Xot  at  lii-st  sus|>ecting  the  character  of  the  sore,  he  &u^ 
fered  severely  from  couslitutionid  sypliilis;  and,  at  the  time  of 
which  i  speak,  nuiiiy  years  later,  was  still  occasionally  liable  to 
tertiary  eruptions.  His  eyes  had  nei-er  lieen  in  any  way  implicated. 
He  had,  wln-ii  !  saw  bim,  tieen  irreally  overworked  both  physi>.-alty 
and  mentally,  and  was  siiH'ering  anxiety  from  domestic  eauMM. 
On  exandniiig  the  eye,  I  found  exti^me  contraction  of  the  inipil, 
with  corresiHinding  spasm  of  the  aceonimodation  ;  so  that  distant 
\T8ion  was  obscurcil,  but  the  smallest  typo  was  easily  read  near  at 
hand.  The  iris  was  (]uito  InHtnuis ;  there  was  no  congestion,  and 
the  <inly  complaint  was  of  a  lii;ht,  uneasy,  tensive  sensation  in  the 
eyeball.  I  applied  a  four-gram  foluliou  of  atropine,  and  waited 
au  hour  to  see  tho  ett'cct ;  but  scarcely  any  dilatation  of  the  pupil 
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vBB  prodaced.  In  the  eoiiroc  of  the  (lay  iritis  set  in  with  groat 
severity.  I  need  not  dwell  on  the  details  of  the  case,  whicli  ter- 
Diinated  in  complete  recovery.  Its  interest,  from  my  present  point 
of  view,  turns  upon  the  precursory  spasm  of  the  ciliary  muscle  and 
of  the  sphincter  pupillfc,  epasni  which  seemed  to  point  to  some 
remote  source  of  irritation  in  the  nervous  system,  either  central  or 
reflected  from  the  periphery,  as  the  exciting  cause  of  the  inflam- 
mation. 

Cask  III. — A  male  patient  in  one  of  the  medical  wards  of  St. 
George's  Hospital,  who  was  convalescent  from  subacute  rheuma- 
tism, was  referred  to  me  because  his  right  ej'e  was  congested,  and 
the  light  gave  him  pain.  Thotophobia  dc{»ende,  generally  e|)eak- 
ing,  upon  the  ciliary  region  being  abnormally  sensitive  to  move- 
ment ;  so  that  pain  is  pnjduced  by  the  changes  by  which  the 
diameter  of  the  pupil  is  adjusted  for  variations  of  light.  It  moans 
tendeniess  of  the  ciliary  region,  either  from  inflammation  or  from 
hjpenesthesia.  In  this  ease  there  was  no  evidence  of  inflamma- 
tion, and  there  was  certainly  no  iritis.  The  flushing  of  the  con- 
i'linctiva  was  due,  I  thought,  to  weakness  of  the  vaso-motor  nerves, 
iromide  of  potaseium  was  prescribed,  the  symptoraB  were  eiiecdily 
relieved,  and  my  functions  in  relation  to  the  [latient  termmated. 
A  few  days  later  I  was  asked  to  see  him  again,  on  account  of  im- 
[ttirment  of  the  sight  of  the  same  eye.  I  tnon  found  no  pain,  and 
Tery  little  redness,  but  the  pupillary  margin  was  tied  down,  at 
two  or  three  points,  by  the  adhesions  of  an  insidious  iritis. 

In  the  last  two  case»,  it  may  perhaps  be  objected  to  my  idea 
of  a  neurosis  that  there  was  in  each  a  dyscrasia — in  the  one 
rheumatism,  in  the  other  syiihilis— with  which  iritis  is  commonly 
associated,  and  that  we  need  not  look  beyond  these  for  the  causes 
of  its  occnrrence.  My  reply  is,  tirst,  tliat  iritis  iw  not  an  ordinary 
attendant  either  of  a  late  [Ktriod  of  syphilif  or  of  convalescence 
after  rheumatism  ;  secondly,  that  the  manner  of  invasion  was  in 
each  case  indicative  of  nervous  irritation  or  derangement  as  an 
«ariy  link  in  the  chain  of  events  ;  and,  thirdly,  ihat  we  are  by  no 
means  sure  that  a  transmitted  nerve  intlucnce  may  not  be  among 
the  channels  through  which  a  dyscrasia  uiay  produce  its  clfects 
DpOD  the  structures  of  the  eye. 

Case  IV. — Mies was  brought  to  me  by  her  usual  medical 

attendant.  She  was  a  single  lady,  forty  years  of  age,  of  emotional 
temperament,  and  working  hard  in  a  very  arduous  profession.  In 
early  life  she  had  been  subject  to  migraine,  anil  of  late  years  to 
facial  neuralgia,  which  was  liable  to  be  brought  on  by  anv  unusual 
fatigue  or  annoyance.  She  was  plump  and  well  nouriaiied,  with 
.1  a  soft  and  delicate  akin,  and  a  <lark  complexion.  Her  hair,  once 
black,  had  become  quite  gray  before  she  was  thirty,  but  was  long 
and  very  abundant.  She  was  still  menstruating  regularly  and  in 
natural  quantity,  but  always  sutlcrcd  from  languor,  and  generally 
from  neuralgia,  durin?  the  (leriods.  She  was  an  only  child  ;  her 
father  had  been  dead  tor  some  years,  and  she  could  give  no  informa- 
tion about  hiB  last  illness;  her  mother  was  living,  nut  hemiplegic. 


Her  right  eye  wns  tuitiiral  in  appptranoe,  but  its  sight  had  been 
very  ilefeciive  fi-om  early  chililhnoj,  and  it  nna  of  little  use  to  her, 
although  the  onhlhalmosKipo  allowed  tiotliUig  to  account  for  the 
amlilyopia.  The  left  eye,  lor  wliich  she  consulted  tne,  had  been 
painful,  itiid  lotting  vision  rapidly,  for  tlirue  or  four  diiye,  and,  at 
the  tiuK'  t)t  her  vi«it.  wiix  practicully  bliiid.  She  could  sc*  tlie 
posiliori  of  [lie  window  in  front  of  her,  but  iM)u!d  noteouut  liu^^'re. 
The  eye  prescntod  a  |M.Tfi.'Cl  lypcof  acnte  [tli'U'^nma.  The  eoniunc- 
tivn  WHS  injccled,  but  nor  siilfirii-ntly  tocorufiil  the  distcniled  veJus 
which  piiiiAed  out  through  the  edcrotic.  The  cornea  had  a  tniiKty 
aspei^t,  tike  that  of  a  glass  which  h.id  been  breathed  u|)ou  ;  the 
pupil  was  semi. dilated,  the  iris  was  prepsed  t'orwanls  towanJ!*  the 
cornea,  and  the  tension  of  the  globe  waa  extremely  high,  Erideo- 
toniy  was  iierformed  the  same  day  ;  and  when  the  bandages  were 
removed  alter  the  operation  it  was  manifest  that  great  improve, 
niont  of  eight  had  taken  place,  liul  ibe  vc^scIm  of  the  iris,  an  well 
tiH  ihoee  oT  the  sclerotic  and  ennjunetivn.  bad  bled  freely ;  and  a 
compiinilivcly  large  aiuoniit  of  blood  hud  bi-cn  loft  in  the  anterior 
chandler,  ami  was  only  slowly  absorbed.  The  operalimi  wound 
healed  kindly,  the  ieri«ion  was  rcdnccd.  and  the  cornea  wa*  clear 
and  bright  ;  but  the  conjunctiva,  borh  ocular  and  ]ial|>elirHl, 
remained  nmcli  congestt-d.  and  the  plica  semibniaris  was  .twojleii 
into  quite  a  prominent  fold.  The  patient  could  read  the  largettt 
of  Jagers  fyjiea ;  hut  at  this  point  she  remained  almost  stationary, 
eonietimes  improving  a  little  and  tjometimee  falling  back,  for  nearly 
six  weeks.  During  this  tinie  she  took,  by  turns,  bromide  of  jKitas- 
eium,  ipiinine  with  ammonia,  and  pliosphorus  with  nux  vomica, 
togetlier  with  occasional  sedatives.  A  compi-essive  bandage, gen- 
crally  moistened  with  soino.  anodyne  lotion,  was  applied  to  the 
closoil  eyelids,  and  the  plica  and  the  palpebral  conjunctiva  were 
Cdrcfully  pencilled,  on  two  or  three  oeca*iou:*,  with  «o!id  diluted 
uitnilc  of  silver,  which  seemed  to  do  neither  good  nor  lianii.  The 
tmticiit  wat*  fed  a«  well  as  ber  apix-liie  would  allow,  and  was 
dircelcd  to  take  drive*  in  the  oj^n  air.  Things  were  in  tbi:«:«tHtc, 
when  one  day  a  Inrbid  white  patcli  appeared  on  the  cornea,  below 
its  eeulrc,  ami  rapidly  develojied  into  an  ulcer,  wbicb  increased  eo 
faat,  both  ill  extent  and  in  depth,  that  it  threatened  to  perforate 
in  a  few  ilays,  I  formed  the  worst  possible  opinion  of  the  case, 
and,  rather  because  I  knew  not  what  else  to  do  than  for  any  better 
reason,  ilelermineil  to  try  the  clfecl  of  iodide  of  [lotasaium.  Ten- 
grain  dosen,  given  three  time*  a  day.  urrcslcd  the  progress  of  the 
ulcer  within  twenty-four  lioni-s.  but  occasioned  coryza  and  an  un- 
pleatHUit  taste  in  the  mouth.  Theilnitc  wu!*  reduced  to  hcvuu  grains, 
and  rapid  and  complete  reoovery  was  i-rodmied.  Within  a  fort- 
night the  ulcer  had  hcak-il,and  theeonjunetival  redness  had  almost 
difoppeared.  The  patient  went  to  the  country,  and  then  to  the 
seaside,  hut  continued  I  he  iodide  for  several  weeks,  with  the  n-sult 
that  the  cicatrix  of  the  ulcer  can  only  be  discovered  by  careful 
cxftminution.  She  has  become  presbyopic,  and  require.*)  sriectaeles 
for  reading;  but,  with  this  exception,  her  sight  ia  as  good  as  evf 
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it  was,  and  she  is  now  actively  engaged  in  her  professional  duties. 
Tlie  effect  of  the  iodide  of  potasainni  was  as  marked  and  as  uu- 
inistak&ble  as  it  often  is  in  tne  sypliilitic  forms  of  paralysis:  but 
the  idea  of  ejphilie  seems  to  me  to  be  untenable.  I'ntting  aside 
the  good  repute  and  the  unmarried  state  of  tbe  patient,  I  should 
regard  her  genera]  physical  condition  as  being  itself  almost  con- 
clasive  upon  the  point.  I  should  attribute  alike  the  high  tension, 
the  congestion,  and  the  corneal  ulceration,  to  some  influence  trans- 
mitted throagh  the  fifth  nerve,  and  in  which  its  sympathetic  tila- 
nients  were  largely  concerned. 

Case  V. — A  widow  lady,  seventy  years  of  age,  was  sent  to  me 
by  ber  medical  attendant.  She  had  iritis  of  tlie  left  eye,  and  a 
marginal  ulcer  on  the  inner  side  of  the  cornea,  extending  about 
1  third  of  the  way  round,  and  with  two  points  of  deeper  ulcera- 
tion, containing  sloughs,  in  its  course.  The  centre  of  the  cornea 
wns  clear,  the  pupil  was  adherent  by  several  points  to  the  anterior 
capsule,  hot  was  not  much  contracted,  and  vision  was  reduced 
to  one-third.     The  conjunctiva  was  congested,  and  there  was  no 

Siio.  The  treatment  had  been  quinine,  fomentations,  and  good 
let,  but  no  atropine.  I  advised  a  four-grain  solution  of  atropine 
to  be  used  three  times  a  day,  a  compressive  bandage  to  be  alter- 
nated with  hot  fomentations,  and  bromide  of  jKitassium  internully. 
If  no  great  improvement  took  place  in  three  days  the  bromide 
was  to  oe  replaced  by  tbe  iodide.  I  did  not  see  the  patient  again, 
bat  learned  that  after  three  days  tbe  iodi<le  had  been  given  as 
suggested,  with  immediate  and  great  benefit.  Six  weeks  after- 
wards I  heard  that  the  eye  was  "quite  well,"  I  cannot  nuiler- 
staud  why  a  vigorous  old  lady  of  seventy  should  liave  inflamma- 
tion at  once  of  the  iris  and  of  the  cornea  of  one  eye  only,  without 
any  manifest  predisposing  or  exciting  cause,  unless  from  some 
influence  exerted  through  the  nerves  which  govern  the  nutrition 
of  the  parts  concerned. 

If  we  pass  on  now  to  consider  the  affections  which  are  of  con- 
stitutional origin,  we  are  necessarily  confronted  in  the  Hrat  place 
by  syphilis,  the  most  far-reaching  and  the  most  widely  diti'used 
morbid  poison  of  which  we  have  any  knowledge.  We  shall 
scarcely  see  a  single  case  of  eye  disease,  as  distinguished  from  de- 
fects of  shape  or  of  function,  in  which  we  shall  not  have  to  weigh 
thequestion,"Is  this  syphilitic  ?"  and  the  number  of  instances  will 
be  very  large  in  which  the  balance  of  probability  will  incline  to 
an  affirmative  reply.  If  we  include  oil  its  known  forms,  syphilis 
attacks  [nearly]  every  important  structure  of  the  eye  directly — 
the  cornea,  the  iris,  tne  retina,  the  choroid,  and  the  vitreous  being 
all  the  common  seats  of  distinctly  syphilitic  atiections.  It  also, 
and  in  many  different  ways,  attacks  the  eye  indirectly,  as  when 
syphilitic  paralysis  of  the  third  nerve  prmluces  ptosis,  or  when 
syphilitic  paralysis  of  the  fourth  or  sixth  produces  double  vision, 
or  when  syphilitic  paralysis  of  tbe  fifth  nerve  produces  (as  we 
have  seen)  corneal  opacity  or  ulceration,  or  when  syphilitic  tumors 
in  the  brain  produce  the  changes  which  have  beeu  described  by 
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aiillioni  aa  optic  neuritis,  with  the  attcnrlnnt  liability  to  consecu- 
tive atroi'hj  ami  bUiidiioss.  The  question  of"  the  cliajthoaia  of 
6Tl>hiliB  is  one  upon  which  it  in  not  newssary  here  to  dwell,  fnr- 
tlier  than  to  say  that,  from  various  social  aiul  domestic;  reasons, 
and  on  account  of  evrtaiu  olivioue  temptations  to  untruthfulnesfl, 
it  m  often  hi^tct  hy  gn-at  diffioiiUiu»:  whilv  at  the  same  time,  it 
may  be  absolutely  ntvessury  for  the  surgeon  to  arrive  at  jioniedefi- 
nitv  conolucioii  with  regard  to  it,  Tbo  ooen rreiice  of  irilii*  in  one 
eye  of  ft  proviously  bealtby  young  woniBii,  ^oon  after  her  marriage 
to  a  man  wlm  18  likely  to  have  (-ontrnclod  stypbilin,  bnl  who  doiiivs 
having  done  ho,  is  perhaps  as  good  an  example  a»  can  be  found  of 
the  praetical  bearing  of  an  oftentimes  iuBolnhle  problem.  In  aueh 
a  case  it  is  generally  a.  simple  matter  to  cure  the  iritis,  whatever 
may  be  its  nature ;  and  sumMising  it  not  to  be  syphilitic  there  wi!I 
then  be  an  end  of  the  ditiiculty.  But  if  it  should  W  svpbilitic, 
the  patient,  when  her  iritis  is  cured,  will  only  have  completed  the 
first  link  in  a  long  ebuin  of  morbid  action,  likvly  to  entail  sufi'eritif^ 
and  perhnpe  premature  death  U}ioii  hcr-fclf,  aud  to  bo  continued  to 
the  next  generation  of  hvr  children.  From  snoh  a  fate  ehv  may 
be  reseuedif  the  surgeon  can  say  that  tlie  affection  of  the  eye  is 
an  cxpn-i^ninn  of  a  constitutional  malady,  and  can  induce  her  to 
submit  to  the  treatment  necessary  for  its  cure-  When  (.-ertainty 
ia  not  attainable,  high  probaVtilitv  must  be  accented  as  a  guide, 
and  it  is  lietter  to  lie  content  with  high  probabiiitv  than  to  enter 
upon  in(|uineB  which  may  lie  proiluctive  of  domestic  unhappineaa; 
afways  remembering,  however,  that  the  patient  should  Lave  the 
benefit  of  a  doubt  in  this  sense, — that  to  overlook  actual  svnhilis 
ia,  in  practice,  perhaf*  tlie  most  serious  of  all  error*,  while  lo 
8U9i)ecl  it«  presence  when  it  is  not  there,  and  to  act  upon  the  sna- 
[)ieiou  discreetly,  are  crroj-s  indeed,  hut  errors  wliicn  may  rela. 
lively  liC  de«crioed  as  trivial.  The  nature  of  the  case  renUera  it 
ineunibenl  upon  every  practitioner  to  oultivute,  in  Ihv  highest 
pottsible  degree,  the  faculty  of  rct^gniniiig  the  external  signs  of 
Hyphilis,so  llinl  ho  may  bo  able  to  form  a  diagnonis  indcpcndenlly 
of  hinlory.  U  i^  not  snfticicnt  In  know  that  sypbiiiiic  eruptions 
nsnallv  leave  cop[»er-colored  stains;  but  alt  the  ett'ects  of  ibediE^ 
ease  ehould  l>o  studied  with  tlie  care  which  was  bei^tnwed  uj>on 
svMiptoms  by  the  physicians  of  an  earlier  dav,  before  the  mul- 
tiplication 01  instrumentB  of  diagnosis  bad  protfuced  our  own  com. 
parativo  independence  of  the  art  of  jK-rsomd  observation.  Who- 
ever, in  dealing  with  declared  svpbilis,  leaves  nothing  unnoticed, 
will  often  come  u]>on  the  track  of  the  uiide«^'lared  as  an  Indian 
rccovoiii  ii  trail  in  the  wilderness,  by  sign;*  which  carmol  mislead, 
but  xvhieh  are  too  slight  to  engage  the  alieulion  of  lcs«  cultivatvd 
faculties. 

The  worst  manifcJiitJUiouR  of  ocular  syphilis  which  have  fallen 
under  my  own  notice  have  occurred  in  [nitients  in  whom  tlie  pri- 
mary disease  had  been  recogniited,  Imt  who  bad  been  liiHeil  into  a 
false  set^iirily  aflcr  an  inadequate  ixiriod  of  treatment,  which  had 
indeed  removed  local  symptoms,  but  had  left  the  oonstiiutioual 
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malady  untoached.  A  few  years  ago,  more  than  at  present,  it  was 
tbe  cuBtoni  for  surgeons  to  begin  the  matiugemeut  of  syphilis  well, 
and  to  atop  prematurely  in  the  midat  of  their  well-doing.  A  man 
contracted  a  chancre,  and  his  inguinal  glands  became  mdiirated. 
He  waa  treated  with  mereu -y  for  perha|>s  six  wecka,  or  until  the 
chancre  hnd  healed  and  some  trivial  secondary  eruption  had 
appeared  and  faded,  and  then  he  waa  allowed  to  lay  aside  the  med- 
icine. He  was  told  that  he  might  or  might  not  have  further  sec- 
ondarj'  syraptoma ;  and  that,  if  they  appeared,  it  would  be  aufiicient 
to  treat  them  with  iodide  of  potassium.  The  great  debt  of  grati- 
tnde  which  the  world  owes  to  Ricurd  has  been  materially  enhanced 
byhis  long  life,  which  has  enabled  him  to  witness  tbe  end  of  things, 
to  watch  over  hie  patients  from  their  adolescence  to  their  old  age; 
and  to  see,  in  many  cases,  the  manhood  of  two  generations  of  their 
deAcendantB.  From  the  evidence  gathered  during  an  experience 
which  ia  nearly  aa  unparalleled  in  its  duration  aa  in  ita  extent,  he 
tella  UB  that  ayphilis  is  radically  and  permanently  curable,  but  that 
it  cannot  be  cured,  as  a  rule,  otherwise  than  by  a  courae  of  mer- 
cury, continued,  with  due  intermisaions  and  precautions,  for  some- 
thing like  twelve  months.  Leas  than  this  will,  indeed,  in  most 
cases, leave  the  patient  apjiarently  well,  bnt  tbe  diaonae  will  be  likely 
ai;aiD  to  declare  itaelf  at  some  future  time,  and  often  in  aome  of 
the  obscure  forma,  the  nature  of  which  we  have  only  recently 
learned  to  recognize. 

In  1857,  a  young  gentleman,  reading  in  London  for  hia  arnjy 
examination,  contracted  a  venereal  sore, and  wrote  to  me  for  advice 
about  it.  I  was  then  living  in  tbe  country,  and  I  told  him  to  go 
to  an  eminent  hospital  aurgeon,  and  to  pay  implicit  obedience  to 
his  directions.  The  sore  waa  pronouncetl  tobe  a  liord  chancre,  and 
mercury  was  given  in  the  way  to  which  I  have  referred.  After  a 
few  weeks  it  was  discontinued,  and  patient  and  doctor  were  both 
BBtiafied.  The  former  obtained  his  commission,  and  went  to  India 
with  hia  regiment.  He  was  a  keen  siwrtsman,  and  after  snipe- 
shooting  in  aonie  marahes  was  attacked  by  what  was  called  rheu- 
matiam,  and  waa  sent  to  Hngland.  Here  ho  recovered,  and  went 
to  Aldershot  on  duty ;  bnt  was  again  attacked,  and  was  sent  away 
from  the  camp  to  his  father's  house,  where  he  bad  been  lying  in 
bed  for  a  month  when  I  was  asked  to  see  bini.  Many  of  his  joints 
were  swollen  and  tender,  and  be  waa  quite  helpless,  I  told  hia 
medical  attendant  of  the  chancre,  and  we  asrced  to  lay  aside  all 
oiher  treatment  in  favor  of  iodide  of  potassmni.  In  a  week  our 
patient  was  riding  about  on  boraeback,  ami  bo  soon  returned  to 
dnty.  A  year  or  two  later  hia  syphilis  showed  itself  again,  this 
time  by  ocehiaion  of  a  cerebral  artery  and  consequent  hemiplegia  ; 
80  tbat  this  gentleman,  not  then  twenty-five  ycara  of  age,  was 
crippled  and  disabled  for  life.  Such  a  history  is  common  enough  ; 
but  any  individual  practitioner  usually  sees  only  part  of  it,  and 
the  part  which  chiefly  falls  under  my  observation  is  the  cropping 
op  of  syphilitic  disease  of  the  retina  or  clioroid,  or  the  growth  of 
braiu  tumors  producing  secondary  miscbief  in  the  eye.     A  few 
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montba  ago,  for  example,  a  g«TitI<.-iiiaii  came  to  me  with  loss  of 
central  vision  Ja  oiio  cyv ;  itiiil  iIjc  <>pli[lialin<isco)>o  sliowvd  a  patch 
of  ciisea^i!  over  ihi-  region  of  ilio  macula  liitea,  1  <'xpi>i«i.'il  my 
bcli«l'  llmt  this  pBt«li  wna  syphiUtic,  and  inqniriMl  his  history. 
Thrct.'  vi'iir*  iireviously  lie  had  coniraoted  a  fhancre,  and  had  been 
treatif!  for  it  in  Ireland,  by  an  eminent  surgeon  now  deceased. 
At  my  request  he  wrote  to  "the  drugpist  who  had  conipounde*!  hia 
medicine,  mid  obtained  t-opic*  of  llio  prcBcriptiong,  with  the  dates 
at  nbich  they  wcr-  prepared  and  rupi-atod.  It  Hp|K^-nrc<l  that  be 
had  boon  under  nieiHiurial  inniiclion  lor  u  fori  night,  and  that  nfter- 
wnrd^t  ho  bud  taken  enialL  dosos  of  the  [^KTuhlondc  for  four  wvelu, 
making  hix  woeks  of  men;nry  in  all;  and  this  wn«  tliu  n>«ult 
AMalngo«!<  ciiKCS  present  themselveii  every  day  to  thi»c  who  will 
lake  the  trouble  of  iracini;  out  a  chain  of  antewdenta. 

The  iimtgneeii  in  wliirb  we  are  led  by  iritis  lo  the  discovery  of 
an  early  atage  of  »ypliili«  pi-esent  no  difticully  with  rejfani  to  treat- 
ment, except  anch  aa  ntav  arise  from  the  indocility  or  the  circum- 
stances of  the  patient,  ft'e  have  but  to  euro  tbo  iritia  in  the  ortli- 
nary  way,  and  apply  to  tbo  sypbiti*  the  principles  which  Ricord 
ha«  »o  ciciirly  t!tato<l.  If  tbc  p^tiont  «ill  not  tak«  merciiry  for 
the  necessary  time,  (to  much  the  worse  for  him  ;  and,  if  he  is  fore- 
warnoil  of  tim  probable  con«.s|uence9.  the  mirgcon  is  i-elievod  of  all 
responwbilily.  TIml  tlie  mercm-y  should  lie  wmliously  given,  and 
in  such  II  way  lis  to  avoid  the  piwliiction  of  its  jxiisonous  etteet«, 
ie  a  matter  of  common  sense  on  which  it  ia  unnecea^iry  here  10 
dwell. 

Wlien  the  period  of  primary  syphilis  has  long  passed  away,  and 
when  mercnry  ha«  been  jjivon  for  a  few  weeks,  as  in  the  case*  above 
■vited.  it  is  much  more  dittionlt  to  decide  njion  the  i^ni-R*  to  bo 
4)ur««od,  We  have  then  two  remedies  between  which  to  choose, 
tniercury  and  iodide  of  potassium.  Of  these,  iodide  of  potaasinm 
is  the  more  rapid  in  its  influence  upon  the  symptoms  actually  ppM- 
ent,  bill  it  nrobably  possesses  little  or  no  power  to  onro  the  systemio 
malody,  Nothing  in  clinical  history  is  more  remarkable  than  the 
rapid  atuolioration  of  thesymptom»of  Infe  form^of  nyi'bilis  under 
the  nm;  of  the  iodide;  nothing  is  more  ccrlrtin,frencrally  s[>«;akiiifr, 
than  llicir  recurrence  in  ihc  same  or  in  some  modilieil  form.  Mei^ 
cury,  on  the  other  band,  will  be  slower  in  prodncing  its  tiiwt  action, 
■but  nini-e  effectual  a*  against,  the  ayphilitio  taint;  although  it  is 
«iot  proven  that  syphilis  of  longstanding  can  be  cured  by  nieivnry, 
at  least  with  anything  like  the  same  certainty  as  the  earlier  stages 
of  the  dieejise.  Il  is  in  the  eye,  however,  that  the  immediately 
■carative  etfects  of  mercurv  are  most  remarkable;  iiiid  it  is  from 
its  viKilile  action  upon  iritic  otlni'ions  that  niiiny  inferences  have 
been  drawn  with  reganl  to  its  sup)>o:'vd  kindred  action  in  parts  of 
the  body  wliich  iire  conccaletl  from  view — as,  for  instance,  in  the 
pleura.  I  am  indehtwl  to  my  lamonlml  friend,  the  late  l>r.  Anstie, 
for  the  suggestion  tltnt  these  inferences  may  [Miismbly  be  in  some 
degree  en-Tineous.  He  believed  mercnry  to  have  some  s|x.-eial  elec- 
"tivo  atUiiity  for,  or  special  action  upon,  the  parts  whicK  are  sap- 
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K  by  the  fifth  nervo.  Bu«I  lie  did  not  adinit  thst  its  manilvi^t 

nence  apoo  iritis  is  D4!c-us^ftrily  nn  uviduiicv  tlmt  it  will  «xvrt  n 

idlar  or  cqunl  iiitluciKx-  el»cw]iL-ru.     In  Mipporl  of  this  view  it 

ft]- bf  said  tliiU  the  poi«orioti«  vll'cct  of  ineruurv  i«  di^plnyud  (ir»t 

tht;  guiiiK,  wliicfi  tk-rive  their  iiervo-stipjily  from  the  ttource 

funited ;  »nd    we  mity  hIm)   find    tioni«rhii){r  niiftloirnu^t   in   the 

»itioii  iif  !«!()  in  the  giints,  conpled  with  ii»  leixteney  lo  pro- 

_  atrophy  ol'  the  opiic  nerves.     The  eiisgcstion  is  one  ujion 

jcb  I  need  not  dwell, but  it  will  serve  to  call  to  mind  the  power- 

VTeet  of  mercury  upon  the  eye,  as  well  as  the  possibility  that 

araument  from  the  eye  to  other  urgnne  may  be   fallacious. 

■nung  to  the  question  immediutcly  under  consideration — ^the 

be  between  nierunry  and  iodide  of  poluHKiuni — ^il  may  perhaps 

iidtbat  tbc1)cst  rule  of  practice  is  to  inquire  n'liclhcr  too  local 

^os  in  actual  prognuut  arc  such  iw  to  iiitlivt  irreparable  injury 

*  they  aru  speedily  tirnwted.     If  they  are.  iodide  of  potuwium 

iboald  be  civen  in  the  Hr«t  irwtance,  and  ithoiild  be  continued  until 

idutlinct  wnpix'^u^iun  i#  tniide  upon  t}>e  va'v;  wh«n  it  may  ho  laid 

Mile,und  mennry  given  ini*tmii  of  il,  with  the  boj^x-orunliciimt- 

hg  #ub««'<iue(i I    phuses  of  iiiisi-hit'f.     If  lU^   chunxe^  in  progress 

lie  not  of  this  pn-ssing  character,  it  mav  often  be  best  to  give 

mereary  from  tbe  first.     A  oonieat  ulcer  threatening  to  spread  or 

to  perforate.  Ao  that  in  two  or  three  daya  it  might  permaucntly 

impair  tbe  eye  as  an  organ  of  vision,  or  an  nnionnt  of  eUVmon  in 

the  nerved  is  k  likely  to  lead  to  sjieedy  atrophy  by  its  interference 

oritb  the  local  cirx-uliitton,  would  either  of  ili«ni  mil  for  the  most 

npid  intlnenoe  which  tbe  iodide  cnuUI  atl'onl.     A  mere  hazinSM 

«f  the  cornea,  or  a  turbidity  of  the  vitreous  body,  or  a  limited 

unonnt  of  retinal  or  choroidal  change,  uiay  ho  taken  to  illustrate 

(ODditiona  in  which  it  would  be  legilinmto  lo  wait  for  the  more 

gradual  operation  of  mercury. 

The  mode  of  nd ministering  iotlidc  of  potassium  has  been  already 
dcKTibed  :  and  i-onrerning  tiic  inlniiiiiAt ration  of  mercury  there  is 
Bathing  to  be  «aid  which  Inis  uiiy  sjR-citil  nppliculion  to  tbe  eye. 
Tlie  skill  of  tuodcrn  ]>hnrmHeeutiHt»  linn  multiplied  prepctnitione; 
Wtbv  these  I  have  not  been  IcmfitocI  to  fordukcolJ  and  trustee) 
frieiulft.  Sir  Adtley  ("oopcr  was  wont  to  tell  bin  pupils  tbut  if 
tbey  were  mn<-h  midictcd  to  new  remcdii^  two  results  wouM 
inevitably  follow :  first,  they  would  not  cure  their  ]iaticnl8;  ^ec- 
oodly,  they  would  have  no  patients  to  cure.  For  the  most  part  I 
■tn  accustomed  to  gain  a  knowledge  of  the  new  remedies  ehietlv  by 
nadingor  hearing  the  accounts  given  of  them  hy  others ;  and  ft'eel 
lliat  the  weapons  I  have  loug  employed  are  those  which,  in  my  own 
)aait  at  least,  are  most  likoly  to  do  good  service.  In  onler  to 
obtain  nicrcui-ial  influence  quickly  1  u^e  cither  blue  pill,  or  inunc- 
tion with  blue  ointment,  or  both  togvlbcr;  and,  fur  prolonged  ad- 
■inistrutioti.the  porehloride.  Inunction  is  often  useful  for  udiills, 
hit  its  vs{ic*-iul  value  is  in  the  ease  of  young  infants  sntl'ering 
fram  a  combination  of  purulent  opbthnlmia  with  inherited  eypli- 
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ilis.  For  them,  tLc  plan  I  prefer  Is  to  smear  every  <Iar  a  littli 
ti-psh  ointim-tit  on  n  »li[>  of  flannel  about  an  incli  an'i]  a  fialf  wide 
wliioh  IB  buttoned  round  the  abdomen,  n«xt  Ibc  skin,  and  won 
confltantly.  Mr,  Hiitcliinson  i«  uccustomctl  to  bavo  tlio  ointnicn 
rubbwl  into  the  solos  of  the  iWt.  the  onlv  )mrt  of  au  iiifaiit'«  skn 
**|i/^'l\><-'li  it  nc-ver  prodnoM  irriration.  To  tbU  llici-o  are  no  othoi 
obit'ctiona  than  the  Iroubio  of  |iroli,vlinf;  ibp  biind-t  of  rln-  nilil«'r 
and  tbt)  ill  comtunuenccs  wbicb  nmv  follow  if  Ihe  proiwlion  ationh 
K-  tiicoutpletc.  Tojtether  with  the  pill  or  tbe  iinmction, except  11 
tlic  cawj  of  iiifunts,  it  ia  often  neoessary  to  employ  a  Utile  opiun 
to  prevent  erii)iiig  or  pm-f;ation :  tln>  perchloiide  combines  ad 
imriibly  witli  iriin.  or  (piiiiine,  or  arsenic,  or  with  any  two  a 
tlieriLaiid  ia  gonorally  more  etiective  iii  combination  than  alone. 

».  ?  iirmaini-ntanum  I  am  lioginning  to  add  a  propiinilioa 
wJiK-h  is  of  aiilliciently  good  repnto  to  de-'crvc  uii  cxtt-udci  trial, 
naiiiuly,  Staub'fl  obloro-albuminate  for  bvijodurmio  injootion;  bul 

II  cannot  yot  speak  of  it  from  an  cxpcrioncv  larpe  cuough  to  form 
the  foundation  of  an  ojiiinon.  Calomel,  with  precaiitiona  and 
Under  conditionn  which  will  be  described  when  disen-i-inir  the  di» 
eases  of  the  cornea,  in  orteii  useful  as  a  local  application  ;  but, 
given  internally,  it  has  no  ndvan(ai;e  over  blue  pill,  and  the  calo- 

»i'»;l  vapor  baths  so  much  extolled  bv  my  esteemed  colleague,  Mr. 
J  Iciiry  I^f,  hsive  ap|)eared  to  me  to  fie  somewhat  uncorlain  in  theii 
operation,  and.  sometimes,  to  be  too  energetic.  For  these  reasonl 
tney  do  not  always  fultil  what  T  regam  as  essential  to  a  good 
inetbod  of  mercnrial  treatment,  namely,  that  the  ent^eon  should 
hold  the  reins  of  it  in  bis  band.  We  are  muL-h  indebted  to  Mr, 
naytiea  Walton   for  tlie  force  and  cleanieas  with  which  he  hafl 

t pointed  r>nt  the  boundary  between  the  remedial  and  the  poisouoiu 
ifiction  of  mercury :  and  this  boundary  the  riro«oril»er  should  nevvi 
tmnagresa.  Save  in  the  exceptional  c-iuee  of  idiosyncrasy,  id  wbieli 
mercurial  poisoning  may  bo  pro<lucod  by  a  siiiclo  moderate  dosa 

Itlivre  should  be  no  such  thing  as  a  sore  mouth  resulting  froiii 
treatment.  The  siigbtest  line  upon  tlie  gums  indii^tea  a  point 
iioyond  wliich  the  medicine  should  not  bo  pushed  ;  and  the  highest 
Art  of  adniini^toring  meivnry  ia  to  keep  the  patient,  as  it  were,  on 
the  brink  of  this  line,  without  permitting  transgression  of  it.  For 
this  puqioso,  the  inoxiieriencod  pvactilioner  must  be  contout  to 
fee]  his  way  ;  und  the  moat  ex[>erieHced  will  constantly  find  that 
he  can  do  little  more. 
The  other  forma  of  constitntional  malady  which  cntnil  procUvl- 
ties  TO  eyedisease  are  chiefly  gout,  rheu mutism .  ulbuminuria,  and 
dinbotes';  and  there  is  little  to  be  said  coiiocming  ibcm  beyond 
the  obvious  caution  that  they  must  not  be  overlooked,  and  that  tli« 
general  treatment  wliich  any  of  them,  when  pi-eswit,  would  retpiii-e, 
must  be  combined  with  the  local  treatment  wbicb  the  afleclion  o| 

»the  eye  may  render  necassaiy.  Again,  there  are  certain  temporary 
states  of  systvni  which  would  materially  atfect  botlt  the  prognosis 
and  lh«  treiitmeiit  of  ocular  ilisorders  apparently  identical  in  their 
nature.    A  biumorrhage  in  an  eccentric  jMrtionof  the  retina,  occur- 
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riig  in  ft  woman  whose  whole  circulAtion  U  (Icranjcod  at  the  period 
of  naaation  of  the  raeiMtntal  function,  calls  for  little  more  than  the 
onlioarv  precautions  of  the  time;  while  a  simihir  hremorrba^c  in 
BRian  of  tilt)  Ninio  age  would  n^uggeet  i-xtcnxivc  [Ii»<>r<lt>r  ot  the 
artrrial  system,  mid  woutil.  in  all  prolxiliility.  Ik-  tiio  precuraor  of 
rnial  iliMMiMe  or  of  »|>opIex_v.  IIoiicu  il  )s  always  iieofiSmry  to 
i»|uire,  ill  an^-  cum  of  eye  (li»«wc.  not  only  with  rcganl  to  the 

Sre^cnce  or  ah«eiic«  of  what  niav  be  called  tlie  pr«.iiter  forma  of 
yM;rn.<iiA,  hut  alw),  genoraily,  '*  \Vh«t  i»  there  lying  hehiiid  this 
iiKal  chaneet"    The  inquiry  becomes  aipecially  imjiortant  in  the 
case  of  patients  who  are  passing  from  miadlr  life  towanls  old  age, 
bnl  there  is  no  perial  at  which  it  can  lie  neglected  with  impunity. 
jipj>etite,  diet,  exercise,  sleep,  the  tone  of  mind,  the  nature  and 
ftinotint   of  work,  the   character  of  the  atnioephere   habitually 
breathed,  and  the  balance  between  %vnflle,  repair,  and  supply,  as 
(liown  by  the  state  of  the  excretions,  should  all  bo  systemuticully 
lired  inlOL     A  patient  rjinnot  miikc  n  speedy  and  «Ati«fuclury 
very  if  he  is  utulcrfi-d  or  overfed,  if  he  lend«  uu  unduly  seileii- 
'tary  life  in  vitiiileil  air.  if  hir<  brain  is  overworkwl  or  bara^Mrd  by 
ttuoiions  or  anxiety,  if  111*  iileci)  irt  inMiitliciciit,  or  if  hia  syalem  is 
'  h\  with   waste  which  his  excreting  orifans  fail  to  remove. 
Inlect  of  thcHecoiidilion^ia  not  an  iineommon  result  of  too  early 
ft  devotion  to  specialbm  on  the  part  of  the  practitioner;  and,  in 
iUeAect  upon  the  patient,  is  a  fruitful  jnrent  of  chronicity  and  of 

It  mn^t  not  he  inferred  from  the  foregoing  nlwervationa  that 
tk«  ti>nil  treatment  of  eye-diaenee  is  to  be  neglected,  or  that  il  ia 
imworthy  of  the  closest  and  moat  careful  attention.  On  the  con> 
tnrr,  whatever  may  be  the  background,  bo  to  speak,  of  remote 
orof  constitationai  causation,  and  however  necessary  it  maybe 
thittliia  background  should  be  modiliod  by  cireumstancw  or  re- 
ttavei  by  srt,  yet  still,  in  all  the  maladies  of  the  parts  mit«rior  to 
tbe  nystalline  lens — that  i«.  of  the  iris,  tbo  cornea,  or  tbo  eon- 
jiinctirs — the  charaeter  of  the  local  Ireutnient  will  usually  dolcr- 
Biine  the  degree  of  excellence  of  the  local  recovery.  An  eyo  i« 
liibjeto  bo  i«poile<t  for  visual  purpoaua  by  even  a  brief  continuanco 
oJferlain  morbid  propci'iwjs;  and  it  is,  therefore,  the  buaincsK  of 
tin-  aiirgeon  to  tonninnte  these  jirocCMaoo  w»  rapidly  as  posutible. 
Tiii'ir  {iraviiy  inny  be  due  Aolcly  to  their  situation  ;  and,  just  a» 
*  decree  of  inllanmiation  wbich  would  be  trivial  in  any  other  [inrt 
of  toe  tnucoua  niembraiie  may  destroy  lite  when  it  oecura  in  the 
larynx,  eo  an  ulceration,  whicn  would  elsewhere  be  left  to  mn  ila 
oioree,  may  destroy  vision  when  it  occurs  upon  tho  cornea.  If  a 
I«tii:ni  haa  a  syphilitic  ulcer  of  the  leg,  we  need  take  little  trouble 
>bovt  local  appliailions,  bec^iuse  wc  know  that  healing  will  occur 
■nder  the  influencu  of  rest  mid  of  iimisyphilitic  inlcmal  niedica- 
tio*.  But  if  he  has  a  syphilitic  ulcer  of  the  cornea,  wc  must 
twietnber  that  the  dilVereiice  between  judicious  and  injudieioua 
^Kal  truatnicnt  may  dcterniino  whether  this  ulcer  will  extend  or 
dwpcu  for  two  or  three  days  longer  than  it  need,  whether  it  will 


peifornte,  and  nbptlipr  it  will  leave  b  mere  nebula  or  a  cicatrix  ili»- 
figuring  to  the  a|>[)pnranco  niicl  diatorbing  to  the  sight.     In   vo** 
tiulnr  iiiDatniiiutioti  of  the  corneii  it  may  ilepend,  iti  ereat  meueare, 
u\>on  local  treatmi-nt.  whfthor  the   curvattiro  of  the  meinbran* 
will   uiKk-rgf)  in.ji>nou9  mo<li  float  ion.      In  iritis,  it  tnav  di-pcii*l 
upon  local  trfalinonl  wliuthor  tbo  pupillary  margin  will  bi>  leA 
adherent  to  ihu  Ictn.     [^iiMlly.in  runny  of  the  inoru  acuU' foniiB 
of  conjunctivitis,  it  may  (te|>cn<i  upon  local  troutiueut  whvthcr  tli« 
cornea  will  escape  iiijui^-,  and  whether  tho  iiiMlady  will  Im  curwil 
in  a  roasoinible  time,  or  will  In|»c  into  a  nrate  of  aljAoltitcly  \n~ 
dcHnite  duration  und  of  infinit4>  iviasibilitieeof  miwhief.     While* 
therefore,  mp  musi  neither  ov«rlook  nor  neglect  lo  treat  ihc  ays 
teniic  cotiilitinns  on  which  aH'eclions  of  the  eye  muy  more  or  lou* 
dejiend,  we  mutit  not  |>lnce  ruliimi'c  upon  constilnrional  treiitmenC 
alone,  to  the  neglect  of  the  various  local  applicalionfi  by  whicl* 
the  local  malady  can  be  conducted  to  a  Mife  and  speedy  teniiina' 
tion.     Of  the  two  errorB,  the  le8§  serious  would  be  to  neglect  th» 
constilntional    ln?ulnicnt,  because  thin  neglect  may  often  bo  re- 
paired on  some  fiilnri'  occasion :  while,  on  tho  other  ham),  a  cor- 
neal ukvr  Bu)fcri-d  unduly  to  extend  irsell',  or  an  iritin  Bufl'ercd  ti> 
ontiibliTih  Hrni  ndhovitu)!^.  may  easily  produce  consequences  nbich. 
will  he  altogether  irreparahlp. 

There  are  certniii  principle*  of  local  trontmont,  of  very  gcnoral 
applicability,  which  it  will  ^ave  repetition  to  Mate  once  for  all  in 
this  pi-eliminnry  ehaiiter.  ]n  the  healthy  eye.  the  lids  are  con- 
stniitly  piiaaing  to  anil  fi-o  over  ita  snrl'nce,  so  an  to  rvinove  [wiriiclc* 
of  ilirt  depoaiied  from  the  alinoi<phere  and  to  ditfnae  ihc  tears  and 
cotijiinetival  miicua  evwily  over  the  globe  In  dii<«ised  conditions, 
when  the  conjunctiva  and  cornea  are  poughened  by  the  projcetion 
of  diotendetl  hloo<lv'Ofl»cl-'<,  and  when  the  nntural  secretions  arc  al- 
tered or  dimiiuHhed,  and  cfl|N>oial1y  when  there  in  any  abrasion  or 
loss  of  the  corneal  surtace,  the  friction  of  the  lida  Itecomea  not 
only  laiiiful  hut  injiiriona.  and  their  movements  are  at  the  same 
time  mcreased  in  energy  and  frequency  by  reflected  irritation.  It 
then  hcconica  necessary  that  they  shoulll  be  restrained :  and  for 
this  purixiso  wo  employ  what  is  known  as  n  ''compressive  band- 
age." TbiM  is  c»in[>osed  of  a  small  piece  of  tine  linen  to  cover  the 
lid»,  8ome  carded  cotton-wool  for  padding,  and  a  roller,  about  an  inch 
and  a  half  wide  and  nciirly  two  yanls  long,  funnel  of  any  tine 
ohiMtic  nniterial,  but  preferably  oil  bur  of  what  is  calknl  "waters 
drvt*.*ing  Imndiige"  nrof  flannd  gau/.c.  The  free  end  of  the  roller 
should  he  t>l acini  on  the  forehead  over  the  alfcetod  eye,  and  the 
lirsl  tarn  anould  lie  made  aoroHii  tlie  fori'hi^id  and  round  the  hvAd 
horixonlally.  HO  aa  M  aecurc  the  end.  When  the  roller  rcachcn 
the  forehead,  over  the  sound  eye,  for  the  second  time,  it  chould  im 
inclined  downwaitls.  earrietl  under  the  lobe  of  Ihe  ear,  ronmi  the 
occiput,  under  tbelolwof  the  second  ear,  and  then  upwanls  across 
.the  face,  over  the  alfected  eye.  to  the  forehead,  Uelore  the  roller 
ia  brought  over  the  aHW-ted  eye,  the  small  piece  of  linen  should 
be  placed  upon  tho  dosed  lids,  aud  all  the  hollows  of  the  oi4>it 
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ihoold  be  filled  anil  fatliUd  with  the  ootton-wool*  in  Snflirient 
qnulit}'  to  allow  (he  poller  to  exert  di'ftiiict  but  ercntle  ftiul  uni- 
kfiD  pre^euro  on  tbe  larts  bciM.<atb.  Whvn  tbc  roller  ninobi:^  ibe 
fcrebead.  it  ehould  bo  fiociirvd  to  llie  borizonUl  turn  by  a  jiin.and 
tbcn  a  ee<xind  liurizontal  turn  orvr  nil  will  <'iiin|ilvte  tlic  itpjilica- 
don.  Bv  Viirving  tin;  qiiAiititv  of  wool  and  Ilie  degree  of  tij[ht- 
BBW  of  tW  roller,  any  di'mrod  auiouiit  of  presi^nre  may  be  exerted 
by  tliU  bmndugo,  wbieli,  if  jiroperly  anplitKl,  in  very  little  liable  to 
tit  ilisplHCixl.  T<M)  much  onre  eanimt  l>e  taken  in  mlinff  the  orbital 
Ii'ilinwK  and  in  »o  diAlribiiting  the  wool  that  ila  prefisuro  may  be 
umfomi:  because,  if  a  hnnoh  of  wool  were  Biniply  applied  to  the 
liils  over  the  eonvexity  of  the  globe,  and  then  ooiiiid  tightly  on, 
ihe  efl'ecte  of  such  a  proceeding  would  often  be  disuslrous.  For 
a  patient  who  is  able  to  walk  onl,  and  who  objec-ts  to  the  while 
btmlage  as  being  unsightly,  a  tolerably  efficient  8tib«t)t»lc  niny  be 
tusdeby  a  double  piece  ot  soft  black  nilk.  six  inches  long,  nixl  an  i 
bcfa  and  a  half  broad,  neatly  licnunod,  tunietl  in  to  a  point  at  eneb  i 
»nd.  and  havin^i;  tlirt-c-iiiiarti-rs  of  a  yani  of  narrow  soft  Mack 
riWxiii  «;wn  to  c«ch  |>oiiit.  The  silk  may  lie  placed  ohli<iiK'ly  over 
llie  rnrdeil  wool,  with  one  poini  coming  to  (ho  temple  on  the  snnnd 
tiile.ilie  other  under  the  lobe  of  the  ear  on  the  affected  side.  The 
ribtimis  ntay  then  tic  brought  to  meet  at  the  occiput,  crossed  there, 
Woi^ht  horizontally  roand  the  bend,  and  tied  in  front,  or  over 
tk«ar. 

There  are  many  circumslancea  under  which  it  is  dosimble  to 
•i'jily  cold  or  heat  to  the  eye ;  the  former  to  mmlerate.  tbi?  latter 
(«*  in  the  case  of  sloughing  ulcers  of  the  cornea^  to  promote  vas- 
«l«r  action.  For  the»e  purfioses  we  emntov  compresses  of  varioos 
kind*.  For  cold,  the  compresses  should  lie  of  tine  linen,  ahtiat 
tmt  inches  long  by  an  inch  and  n  half  broad,  smoothly  and  evenly 
Ibliful,  anil  cuni]>ot<ed  of  from  four  to  six  thicknesses  uf  material. 
Iltir  a  dozen  or  so  hctng  nrcftareil.  they  shoidd  be  stee|>cd  in  u 
laan  nf  cold  water,  in  whicli.  if  nM-cssury,  a  lump  of  ice  miiy  be 
ioaliiig,  and  which  should  be  placed  close  to  the  patient.  The 
itrw  tuke^  out  the  first  comprcxs,  «quccKc«  it  in  her  fingers  just 
)>iSicientIy  to  prevent  water  Irickliug  from  it  when  it  is  applied, 
flud  jilai^es  it  gently  over  the  closed  lids.  In  a  time  varying  from 
one  to  live  minntes,  according  to  the  heat  of  the  pari  anil  the 
effect  desired,  the  compre»*a  should  he  exchanged  for  a  second,  the 
fintl  being  replaced  in  the  water  [or  on  the  ice].  The  object  of 
hiring  several  in  use  at  once  is  that  hy  taking  them  in  regular 
rotation  each  may  have  time  tn  Ijecome  cold  Wfore  it  is  reap.lied. 
If  the  water  is  hard,  and  the  skin  of  the  eyelids  delicate,  it  is 
Kell  to  api'ly  a  little  olive  or  almond  oil  to  the  latter,  to  prevent 
SQticrtieial  irrtlation. 

For  thcaii|iIii-ation  of  heat  the  flat  compress  ia  less  effect  iiul  thun  i 
Miiiuthiug  lighter  and  more  bulky ;  and  for  this  purpose  siiiall 
Bporiges  min'  he  employed,  wrung  out  of  hot  water  in  a  similar 
manner.     \  on  tiracte  was  accustomed  to  use  hot  chamomile  fo- 
mentations, and  to  apply  them  by  means  of  Uttle  muslin  bags,  in 
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which  u  fun'  C'hnnioinili}  flowers  wore  wwii  up  prior  to  being  boiled. 
Kai?li  bag,  us  it  was  ukoii  from  ibc  vyo,  was  n-tumod  r<i  the  <1©- 
coclion  to  mcdvcr  its  teiniwriitiire;  nriil  it  i*  obvious  ibat,  wbothcr 
wHtor  or  some  ruvdiLiiIoil  liijuid  is  cmployett,  it  nknst  l>c  kcgil  liot 
during  the  whole  ueriml  nf  npplioHtimi,  oithor  by  n  ii|>irit-lnnii>  or 
Bome  similar  (lontnvniice,  or  bv  atlilition.4  of  freali  hoi  liriuid  from 
time  to  time.  Aa  .1  rnlc,  neither  heat  nor  cold  ahoidd  he  Dp[ilied 
to  the  eyes  continuously  for  any  long  rieriod ;  and  an  hour,  twice 
or  thrice  a  day,  will  usnnliy  be  enough  for  either.  In  ihe  inter- 
vjiIb  the  compressive  liandngo  should  iJe  carefully  adjusted. 

[In  the  severer  forms  of  acute  ophthalmia,  and  especinlly  in  Ihe 
vorj-  severe  and  dangerous  t'onii  dojK'ndviit  ii]joii  goiKvri-ha-al  itioou- 
Intion,  it  is  guiicritlly  thought  vs^ontiul  lo  keep  up  tho  use  of  iced 
coin  prestos,  without  intcnuission,  somvtinit^  for  tiny*  t'>g«lhi?r.]  ^ 
TIk-  biindngi.-,  by  exi^liidiiig  liglit  and  hy  prevculing  iii»vt-m«nt,  V 
nflords  a  considerable  degree  of  rost  to  llie  eye,  mid  ibna  plaeea  it 
niider  conditions  favorable  to  rouovery.  But  in  order  to  obtain 
complete  phyaiologioil  reat  it  ia  nece^ary  to  have  recourse  alao  to 
atropine,  which  jiainlyzes  for  a  titne  both  the  anhincter  of  the 
pupil  and  the  filiarv  muscle. and  thus  e^tahlishcsansolule  internal 
relaxation  and  imssivitv  of  ihe  organ.  Furthermore,  on  act-ount  of 
the  close  functional  union  aud  flym[iathy  which  exists  belwi-en  the 
eyes,  it  ia  necessary,  whenever  one  is  seriously  atFected  to  eulorco 
eutire  rest  of  its  felluw — that  is  to  say.  to  enjoiu  nbstincuce  from 
reading,  writing,  or  anv  other  pursuit  rvquiring  visual  appliculion, 
as  welt  as  avoitiance  ol  exposure  to  dust,  cold  winds,  heat,  or  glare. 
The  use  of  atropine  for  ibe  purpose  above  mcntioui'd  is  bcvt  ae- 
eoinplisliud  l>y  a  i^oluiiun  in  distilled  water  of  the  neutral  sulphate, 
of  a  strength  of  from  two  to  fuiir  grains  to  the  ounce.  This  so- 
lution, when  the  drug  is  pure  and  neutral,  ia  absolutely  nnirrilali« 
ing  to  most  eyes ;  and  a  amp  may  be  placed  in  the  lower  conjuiio-™ 
tivftt  fold,  near  the  outer  canlhus,  two  or  three  timea  a  day.  For 
the  purpose  of  umking  the  application  there  is  nothing  belter 
than  a  gooee-nuill.  cut  to  a  blunt  scoop ;'  hut 
Ki...  M.  conaidering  the  highly  poisonons  nature  of 

H  the  liquid,  it   is   uerham  safest   to   send  it 

y  ont  in  special  bottles,  with  a  dropping  appo- 

H  ratus  attached.     A'arious  oontrivaucc*  have 

JR  been  devised  for  this  purpose;  but  the  best 

Jf^L  of  thctu  is  a  little  blown-glass  bottle  of  the 

^^r^^^         size  and  shape  shown  in  Fig.  36.    Hy  slightly 
^^  ^^^      wanning  the  bulh  of  this  bottle  in  the  Hume 

^^^^^_^J^ft     of  a  spirit-hinip,  the  contained  air  ia  e^uaett^ 
m^^^^^^^jm      to  expand:  and  then,l>y  inverting  the  bottleJ 
■  ^^^^^^^^W       »"*!  dipping  il^*  beak  into  the  aolution,  a  auP^ 
^^        I  I    -^         ficient  ({nanlilv  will  bo  driven  through  the 
■  capillary  ojienuig  by  atmoapheric  pressure. 
In  nse,  it  is  only  necessary  to  invert  the  bottle,  holding  it  in  the 

'  [Exnllrnl  drujijf-liiE-lulwa  ot  glitui,  |>roviiji>il  with  m  kiiinll  rubber  ca|i,  »n  IW 
ercfywlwfu  provuniUv  ] 
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varm  hand,  and  to  touch  the  lining  of  the  lower  eyelid  with  its 
beak,  from  which  a  drop  will  issue. 

If  the  application  of  atropine  should  l)c  painful,  the  most  proh- 
ibie  explanation  ie  that  the  drug  is  impure  or  not  neutral,  or  that 
Bulphunc  acid  has  heen  either  set  free  by  spontaneous  changes  or 
idaed  by  the  dispenser  to  obtain  a  clear  solution.     In  %uch  case, 
DO  time  ahould  be  lost  in  obtaining  a  fresh  supply.     But  when 
Atropine  has  been  long  in  use,  the  best  preparation  is  apt  to  cause 
local  irritation  in  some  persons,  and  this  irritation  is  usually  more 
manifest  in  the  e^-elids.  and  especially  on  the  lower  lid,  and  on  the 
adjacent  skin  of  the  cheek,  than  elsewhere.     It  may  bo  readily 
recf^nized  by  a  pecuiiur  stiffness  and  dryness  of  the  inflamed 
skin ;  and  the  swelling  of  the  eyelid  is  usually  sufficient  to  remove 
the  lower  Incrymal  punctum  from  contact  with   the  glolie,  and 
thus  to  produce  an  overflow  of  tears.     Under  such  circumatnnccs, 
the  atropine  most  lie  laid  aside,  and  some  soothing  application 
made  to  the  closed  lids.     The  best  is,  I  think,  the  comjx)und  oint.- 
nient  of  sahacetate  of  load  of  the  British  I'harmacopa'ia,  which 
maybe  applied  to  the  skin  freely,  and  a  soft  bread-and-watcr  i>oul' 
tice  laid  over  it.    But  it  is  a  rule  without  exception  that  no  prcpa- 
ntion  of  lead  should  enter  an  eye  when  there  is  any  loss  of  corneal 
epithelium  ;  because  we  are  then  liable  to  have  an  opaque  deposit 
tn  carbonate  of  lead  formed  upon  the  surface.     If  the  corneal  sur- 
face should  be  ulcerated  or  abraded,  it  is  the  safest  practice  not  to 
let  lead  come  into  use,  even  as  an  external  application,  for  fear  of 
miBchance ;  and  in  such  oases  I  prescriiie  for  the  atropine  irrita- 
tion a  simple  ointment,  into  which  a  little  sedative  solution  of 
oiwani  has  been  stirred — perhaps  in  the  proportion  of  half  a  fluid 
dnchm  to  an  ounce  of  omtmenf.    There  are  some  persons,  how- 
ever, by  whom  no  preparation  of  atropine  or  of  bellotlonna  can  be 
bome  even  for  a  time;  alt  of  them  alike  producing  an  erysipela- 
toiu  inflammation.     Such  instances  are  rare;  but  there  are  fuw 
writers  on  ophthalmic  surgery  who  do  not  record  one  or  more 
from  persomd  experience,  and  I  have  myself  met  with  two  of 
tiera.    It  is  unnecessary  to  say  that  such  an  idiosyncrasy  places  a 
most  formidable  obstacle  in  the  way  of  treating  iritis  and  various 
other  affections. 

In  the  case  of  children,  and  especially  the  children  of  the  poor, 
who  are  often  roughly  handled  by  their  iiarcntB,  and  who  iiave 
not  learnt  to  trust  to  them,  the  proper  application  of  atropine  is 
jometimes  a  matter  of  considerable  difficulty;  and  the  solution 
ieapt  to  be  washed  out,  or  at  least  diluted,  by  tears.  At  hospitals 
we  constantly  see  children  for  whom  atropine  has  been  prescribed, 
bat  whose  pupils  are  not  dilated.  Occasionally,  perhajis,  no  one 
St  homo  has  taken  any  trouble  about  the  matter;  but  more  fre- 
quently, I  believe,  the  drops  have  gone  over  the  cheeks,  or  any- 
where but  into  the  eyes,  or  they  have  been  applied  in  such  a  way 
s«  to  produce  plentiful  crying.  In  hospital  practice  these  cliildreu 
can  be  brought  every  day,  so  that  tho  application  may  he  made 
eftectually ;  and  it  will  often  be  desirable  to  use,  instead  of  tlio 


I,  the  little  wafers  of  atmintiizt'd  ^Intin  which  were  do- 
f  Mr.  Streatftild,  I  do  not  like  these  wafers  for  common 
aiiee  they  produce  more  amnrtiiij;  than  the  aoltilion ;  but 
lUg  chitdrt'u  they  have  n  great  aiTvantase  in  the  fact  that 
Molve  slowly,  no  that  ihe  medicaiiieut  la  not  liahle  to  bo 

a*ay  by  n  gush  of  tears, 

Oacticc  of  depletion,  which  was  fLirmcrly  largely  fallowed 
fii^iiiic  Hurevons,  18  now  conlincd  within  nari'ow  litniu.  It 
Cftrccly  creaiblo,  but  ia  nouv  thu  \v*s  a  faet,  that  it  was  once 
iry  to  bleed  copioti«1y  from  the  nrm  in  iritiAiiud  in  purulent 

niift.  And  even  to  follow  the  bleedinji  by  tla-  applii-alioii  of 
w  leecb&<.    It  is  a  curious  niaMer  of  history  that  the  various 

for  makint;  a  leech  takv  moi-e  than  once  had  their  oriicin 
>nnrmouH  deinanil  for  ihese  crt-atures  which  was  m'casioned 
■pidemic  of  conla^iouit  ophthalmia  that  prevailed  in  lierlin 
car  1820.  At  the  pretient  day  we  take  blood  in  eye  diseases 
sringly,  and  chiefly  by  two  methods, — the  natural  and  the 
d  IcecQ.  The  natural  leech  is  very  useful  in  many  «upGr- 
iseaises;  the  artiticial  leech  chicHv  in  those  of  the  dcci»er 
'  the  vj'uball.  In  imyform  of  ophllmlnua  which  is  ntlcnded 
iTHt  heat  and  swelling  of  the  cyclid>(,  in  «oine  casc^  of  iritis, 
onie  cases  of  injury,  including  iiiiiuy  opcratiotM  for  cataract, 
may  often  be  uwfully  applied,  Thcl»e*it  pavilion  is  usually' 
e  frontal  bone,  immediately  exleriml  to  the  margin  of  the 
nd  a  little  above  the  level  of  the  external  cauihiii*.     I  say 

ralber  than  lecchci',l)ccau^K^  I  ihiiik  it  undesirable  to  mul- 
tes.  When  imn-e  blood  is  requin-'d  than  one  leech  would  be 
r)  draw,  the  bej>t  plan  is  to  make  a  five  loiisjitndinal  incision, 
nliarp  lancet,  into  the  creature  when  it  is  nearly  full,  and 
:heD  continue  sucking  until  it.  is  detached,  Iwing  no  longer 
inicnced  by  the  dintennion  of  its  alimentary  canal  and  intcjC' 
The  incision  should  be  made  in  the  side  of  the  leech,  near 
lal  extremity.  The  artificial  leech  is  much  more  rapid  in 
>n  than  the  natural  one  ;  and  is  esi^entially  a  cupping  instru* 
dapted  to  take  a  few  ounces  of  blood  quickly  from  the 
al  region.  The  form  in  common  use  is  that  of  lU-nrtcIonp, 
sd  by  some  recent  modi licnt ions.     The  cutting  [lortion  co»- 

a  sharp  punch,  capable  of  iK-ing  set  to  any  desinrd  dentb, 
de  to  revolve  rapidly  by  ivlcasiii^  a  coiled  spring.  I'Lo 
1  received  in  aglass  cylinder  which  is  pressed  mion  the  »kiu 

the  wound,  and  which  bus  a  wcll-fitted  piston,  worketl  by 

rod.  A*  the  operator  .■•crews  np  the  piston,  the  blood  fol- 
t  fill  the  vacuum  which  is  prndiii*tl.  The  knack  of  appli- 
consists  cbiofty  in  not  turning  the  screw  too  quickly;  for 
ise,  if  the  piston  be  drawn  up  faster  than  the  blood  can  flow, 

n  of  the  operation  will  be  considerable.  Whenever  this 
,  of  depletion  is  used  for  ilee|*eated  maladies,  such  as  those 
etiiia  or  choroid,  it  is  desirable  to  keep  the  }iatient  in  almost 
irknesB  for  the  next  twenty-four  hours,  so  u  to  avoid  a 
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vascular  reaution  by  which  the  original  congestion  might  be  iii- 
creawd. 

The  remaining  forms  of  local  treatment  consist  almost  entirely 
of  applicatioDB  which  are  special  to  particular  maladies,  and  will 
be  described  when  these  maladies  are  tbemeelves  brought  under 
coQuderation. 


CHAPTER  V. 

THE  PRIIfCIPLES  OF  OPHTHALMIC   BURQERT. 

The  eye  and  its  appendages,  notwithstanding  the  delicacy  and 
complexity  of  the  Btructnrea  of  which  they  are  composed,  or  per- 
hapa  even  by  reaaoii  of  this  delicacy  and  complexity,  are  extremely 
tfllerant  of  discreet  surgical  interference,  and  are  made  the  subjects 
of  a  great  variety  of  operations.  Some  of  these  have  for  their 
object  the  removal  of  an  opaque  substance  from  the  visual  track  ; 
others,  the  displacement  of  the  pupil  from  behind  an  ojiacity 
which  does  not  admit  of  removal;  others,  the  liberation  of  the 
iriafrom  restraint,  or  the  establishment  of  a  free  pupillary  opening ; 
others,  the  diminution  of  injurious  intraocnlar  tension.  The 
foregoing  aim  at  the  preservation,  the  improvement,  or  the  resto- 
ration of  sight,  and  may  be  regarded  as  the  capital  operations  of 
ophthalmic  surgery  ;  while  a  secondary  group  is  formed  by  those 
which  are  chiefly  designed  to  improve  tne  appearance  of  the  pa- 
tient, such  as  the  operation  for  squint,'  or  for  staining  and  conceal- 
ing a  conspicuous  corneal  cicatrix.  A  third  group,  which  may  be 
illustrated  by  operations  for  malposition  of  the  eyelids,  holds  a 
somewhat  intermediate  position,  and  its  members  may  be  produc- 
tive of  both  visual  and  cosmetic  improvement;  while  there  will 
still  remain  a  few  procedures  which  are  only  called  for  under  ex- 
ceptional conditions,  or  for  which  it  would  be  ditticult  to  find  an 
appropriate  classification.  It  is  manifest  that  an  account  of  the 
details  of  any  particular  operation  will  be  most  appropriately 
given  in  connection  with  an  account  of  the  conditions  which  the 
ojwration  is  intended  to  relieve;  but  there  are  certain  considera- 
tions which  are  applicable  to  ophthalmic  operations  generally,  ami 
which  it  seems  possible  to  bring  together,  to  the  saving  both  of 
time  and  space,  within  the  limits  of  a  preliminary  chapter. 

'  [The.  operation  for  Hfiiint  has  oflen  »  higher  purjioao  than  mere  coameiic  effucl, 
fii.,  (he  KttoratioD  of  binocuUr  Tieion.] 


140 


PSIXCIPI.BS    OF   OPUTUALlilC   StTROERT. 


The  operative  Btirgerv  of  the  eve  is  an  art  whicli  cleiiiariOs,  from 
anv  who  would  either  Hnilei-stati^  or  practice  it,  a  careful  uwl  two- 
fofd  study:  first,  a  study  of  the  mechanical  sets  thai  are  to  he 
accomplished,  am)  of  the  difticuliie*  that  may  interfere  with  their 
acL-ompli^hiuent:  next,  the  training  of  the  fiands  to  the  usej*  to 
which  they  iiR'  to  Ijc  jiut.  f^uvh  i<twdy,  monjover,  fthoutd  noi  be 
coii»id(!rt'd  supi-rfliiou*  by  any  surgical  praetilioiier,  lio^ever  little 
he  may  di^ign  to  Iw  an  0|))'ilhahiiic  i<jicciiiii>*l ;  for,  as  ihere  are 
conditions  in  which  tli«  prompt  i>erform«nco  of  iridectomy  is  at 
least  as  essential  to  lh«  preservation  nf  vision  as  the  prompt  per^ 
formaiice  of  herniotomy,  or  the  prompt  doligatJon  of  an  artery, 
can  ever  he  to  the  pi-eserVation  nf  life,  so  no  one  slioiild  think  him- 
Belf  entirely  fitted  to  enter  npon  the  responsibilities  of  surfiieal 

Sractice  until  Ik?  has  prepared  himself  for  the  discharge  of  either 
uty  in  an  efficient  and  creditable  manner. 

The  means  by  which  the  objectfi  of  the  ophtlialniic  surgeon  are 
Aecomplii<hcd  are  the  instruments  whieli  are  employed  and  the 
hnnd^  wliieli  employ  them.  Huri^iciil  ineelinnieians  have  provided 
nii  with  iiiitt rumen tK  in  almo^t^inlinite  variety;  hut  the  hands 
take  pre»s;dence  of  them  all,  and  dciitfrve  our  earliest  an<l  most 
careful  consi<leratinn.  It  was  said,  first,  I  believe,  by  Heer,  and 
has  been  re]^>eated  by  many  since  his  day,  that  an  ophthalmic 
operator  must  spoil  a  hatful  of  eyes  before  he  cares  one.  As  the 
instruments  of  any  period  are  a  fixed  quantity,  and  as  adequate 
knowledge  concemintr  when  and  why  tn  o|ierate  may  he  obtained 
bv  attentively  observmg  the  practice  of  otbers.it  is  manifest  that 
tlie  hatful  of  eyes  must  be  a  sacrifice  oflered  up  to  the  training  of 
the  hands.  If  we  regard  Beer's  saying  as  even  a  gross  exaggera- 
tion, rciH'iitcd  chictlv  for  its  vivacity  and  its  force,  wo  cannot  thus 
cxfilaiTi  ttwu^  the  tamiliar  maxim  of  political  economy  that  all 
k-Arncr«  spoil  a  portion  of  raw  material.  This  maxim  cxprcvife-s 
one  of  the  verities  of  life ;  and  a  surgeon  who  Icitnis  to  oiierate 
b^  nftinjr  the  eye«  of  Iiuman  beings  to  wgin  with,  ami  by  thus  in 
time  gaining  manual  dexterity  fit  baplmzftrd — gaining  bv  sheer 
practice  the  power  to  do  things  well  which  he  at  first  did  badly, 
— althiiugh  he  may  eventually  become  skilful,  obtains  his  skilful* 
ness  at  an  unwarrantable  cost.  Instead  of  seeking  such  dearly 
bought  experience,  it  is  better  first  to  consider  caivfiuly  the  uaiure 
of  tlio  mechanical  acts  which  are  to  be  undertaken,  and  then  to 
8ec  how  far,  and  by  what  means,  the  biitKU  cau  he  trained  lo  the 
possession  of  the  qualities  re<|uircd  from  ibcni.  There  is  a  eon- 
triviince,  witii  a  name  in  shopkeepers'  Greek,  by  which  persons 
Icanuiig  tn  play  on  musical  instruments  may  acquire  strength 
nnd  ticxibilitv  of  finger  without  the  production  of  sounds  di»- 
trCAsing  to  tliose  in  their  vicinity;  and  on  the  same  principle 
the  hands  of  most  ]>ersoni«  may  be  so  far  educated,  before  a  human 
eye  is  touched  by  thi>m,  as  to  render  the  aecidentB  which  may 
result  fi-om  awkwaninesa  unlikely,  if  not  iniposfiible,  I  say  of 
most  persons,  because  there  are  some  to  whom  the  nature  of  their 
organization  denies  the  attainment  of  any  kind  of  mechanical 
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flnlL  Thnsc  cnnnnt  become  nnibidoxtrou^  who  bare  bcoii  bom 
■niUrinLMroDS ;  and  a  whiiI  of  power  rmdily  to  «ittiniat«  iiil-c  ilif- 
ftraiFes  in  the  degn-e  uikI  tlie  dirwtion  of  exerted  force  8c-uin9  (o 
be-occasionallv  at  leiist,  the  result  of  some  atriietura)  peculiarity 
'm  the  mnaciifar  or  iierroiis  ayateni.  It  is  perhnp^  [leriiliarity 
talber  than  defert.  for  it  coitBtitiites  a  chara<;teriAtic  of  certain 
ntt^.  and  alpo,  I  think,  one  of  the  most  marked  organic  ditfer«n(.-«a 
bttu'ti-ii  tho  sexcH.  It  U  11  curious  fjict  that  the  mduitry  of  eilk- 
ihrowing,  which  i«  protitnhly  pursued  in  muny  northern  counties, 
hullifd  out  iu,  and  hiut  twon  driven  away  fmm,  the  west  of  Kng- 
law),  on  account  of  the  cxc«««  of  wo^lc  pniduood  by  the  w»ut  of 
aanun),  or  rather  of  digital,  c1bvente»A  on  the  juirt  of  t)i«  children. 
Thetliildrc'ii  of  the  o|ximtivc  clai^»e»  in  the  wciit  scctneii  not  to  be 
endfnred  nith  linirera  and  thnniba  to  l)e  u^oil  in  pu-cini;  bnikeii 
tbnads,  and  to  have  no  idt-a  of  any  leaser  grik^p  tlinn  a  bandf'il, 
giioeJ  by  shutting  the  lingers  ooHectively  againtit  the  [aim.  The 
lltbrewE.  again,  obviouely  as  a  result  of  the  traditions  by  which 
their  national  life  haa  been  controlled,  are  coitspicnousl  v  inferior 
toOvntile  races  in  mechanical  dexterity;' and  I  have  "been  told 
ofa  Jowioh  ophthaltnoio^st,  the  i<ubllety  of  vrhoee  brain-work 
»  iirijurfiiisseti.  that  he  "ojfcniles  from  the  shoulder."  No  one 
i>to  tnr^-fu!ly  wutchnt  the  muiiculnr  ac(«  of  women  will  fail  to 
petv'eire  n  tendency  to  do  them  with  a  »orl  of  jerk  or  rush,  with 
I  sQpcrabtindanvc  and  a  tiudden  exertion  of  force,  rather  tliao 
W  tlic  gradual  putting  forth  of  ihe  prmsie  amount  by  which  the 
— '  in  vien-  can  be  sccuri'*^  The  siinie  tendency  may  Ix-  itbsorved 
frv-iuenlly  in  men  ;  and  thow  by  whom  it  is  diiphiyed,  if  they 
iftve  siiUiciently  mistaken  iheir  vocaiiou  to  boconiu  surgeons, 
wonld  do  well  to  recognize  their  wenknesfi,  so  far  at  least  a*  to  turn 

their  energies  into  some  other  channel  than  the  pertbriiiance  of 

delicate  ojierationa  n[ion  the  human  aubje^rt. 
The  (qualities  of  hand  which  are  combined  in  an  accomplished 

cye.<iperator  may  be  ennmie<I  up  under  the  following  heads,  each 

of  whicli  will  demand  a  brief  ficimirate  consideration: 

1.  A  high  development  of  whiit  is  culk-d  by  phyaioIogistB  "  mua- 
ctilar  SCUM," " — the  faculty  by  which  wc  fifl  and  e^lituatv  the  d* 
grpe  of  force  wc  are  exerting,  cither  iu  ])re»surc  or  traction. 

2.  The  power  of  uniting  nie  two  hands  in  contt«ntaneous  iriove- 
nient,  and  of  directing  the  intelligviiec  to  them  simultauL-ously  ; 
Ki  tliat  they  may  work  amoothly  and  harmoniously  logt-ihur 
«9  w  single  organ  for  the  attainment  of  a  common  object,  and 
may  Uitli  at  once  be  cqnalty  under  the  control  and  governance  of 
I  lie*  will. 

3.  The  riower  to  emplov  the  left  hand,  indifterently  with  the 
right,  for  tne  guidajice  and  use  of  cutting  or  other  instruuivnt*. 

4.  Sieadinees. 

>  (Tbv  illiltncubbnl  itblltly  dU|>l*yo(l  tiy  munjr  Jw  >u  |»>rrurtiiun  iipun  inuaieni 
initAiriivnli  m-ulil  twin  to  l«lt  ai^iiiM  llie  niilh-ir'a  |;(^ornliinli«ii  M  rcgard>  UiMt 
f  ncr;  o<-r  iln  Women  term  to  he  at  nil  wnntinE  in  tli''  rniini-lty  tnr  Mtig  ual&ed  to 
'  rin  wiHk  miulrlng  dflicHtv  kBil  nccuntw  utu  vt  tliu  Iiniiils.} 


m 
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It  is  ))v  nicniiR  of  miii>culitr  ^crisc  tliat  we  nrc  nble  to  combiDC 
the  prccioe  ()ei;ree  of  foroc  wliieL  will  ai^c-oiiipliiili  our  und  with 
the  utmost  gentlenesiA  in  its  nppliiratioii.  lucre  is  n  period  iu 
cftlnrai't  extr;ictinii  in  whirl)  the  oi>crAtor  inny  retjilire  inipnrtiini 
help  from  an  ofsiatant,  Hml  in  which  thu  vnino  of  s  ciillivated 
iiinsculiirfienseis  often  exiiilntod  in  a  striking  niaiiner.  It  is  when 
an  intisinn  hus  beon  made  into  the  anterior  chamber,  the  mincoiia 
humor  has  b»?cii  t>vacHated,and  the  ejeball,  mlled  upwards  by  the 
TvttcK  avliou  of  th«  superior  rectus,  must  be  drawn  somewhat 
down  tn'foro  iridectomy  can  be  performed.  For  thin  purpose  a 
pair  of  forx-t'p*  ifhould  be  made  to  close  almost  iiiipcrwplibly  upon 
the  conjiUK-tiva  ami  iti<  suhjncent  ti^ue,  and  traction  should  bo 
a[>iiIiod  »o  gently  that  the  eve  will  roll  uniellv  down  a»  soon  a»  the 
muscular  ix'aistanre  i«  overcome.  There  will  then  be  no  Htruiu 
upon  ita  contA,  and  no  gaping  of  the  wound,  unless  the  action  of 
the  superior  rectus  should  he  snasmodio,  in  which  ease  a  more 
profound  anicsthet^ia  would  be  indicated.  But  if  the  asatstADt 
enait-'hea  the  conjunctiva  hastilv,  and  drags  upon  it  rudely,  i(  may 
well  happen  that  the  wound  wilt  gape,  the  zoimlo  of  Zinn  l>e  nip- 
turtil,  iind  the  xitreous  liumor  profap^e.  The  necessary  gentle- 
iic^sD  docs  not  imply  slowtic«8 ;  but  it  implies  that  the  lir«t  exercise 
of  fnrtre  shivll  l>c  less  thiin  thv  timount  I'etjuircd,  and  that  the  de- 
ficiency »ha1I  be  made  up  by  gruduully  increasing  ctfort.  The 
same  principle  applies  nol  only  to  all  form»  of  forcein  traction, 
but  alw)  to  all  incisions  in  the  eye.  which,  while  tliev  arc  pri- 
marily punctures,  should  never  be  pluufwa  or  stabs,  fn  makmg 
them  we  should  place  the  point  of  ilie  Knife  or  needle  upon  the 
flmt  tn  be  [lenetrated,  with  a  pressure  which  increases  in  propor- 
tion to  the  resistance,  but,  so  gently  that  the  speed  of  movement 
of  the  instrument  is  not  accelerated  when  the  resistance  is  over- 
come. In  the  aged,  and  in  eyct  which  have  been  long  di.'<cnsvd, 
we  often  lind  the  cornea  soft,  thin,  and  tlaccid  ;  and  if  we  were  to 
applv  to  such  eyes  a  knife  or  needle,  with  the  full  pressure  which 
would  Imj  nec«9»ary  in  order  to  penetrate  a  healthy  corneji,  we 
should  incur  risk  of  driving  the  jjoint  of  the  instrument  further 
than  it  was  intended  to  go,  whde  the  shock  or  concuraion  to 
the  eyeball  would  tend  to  cxuel  the  atjucous  humor,  which  it 
is  often  most  important  to  ictjiin.  Not  onlv  in  the  actual  ste)«  of 
itn  ojienilion,  but  in  all  preliminary  proceediuf^s,  iu  the  estimation 
of  tension,  in  raising  or  lowering  an  eyelid,  or  in  testing  the  steadi> 
ness  of  the  globe  ainl  the  seiwitivene'S  of  the  t^ular  surface,  the 
touch  of  the  linger  should  be  as  gentle  oji  the  fall  of  a  snowUake, 
while  this  gentleness  should  cover  a  reserve  of  force  suOieient  for 
any  prticecding  which  circumstances  may  demand. 

The  consentaneous  movement  of  both  hands  is  demanded  by 
the  frt'cjuent  use  of  two  instruments  at  once  within  the  eye,  and 
still  more  by  the  pntcticc,  now  become  almost  universal,  of  fixing 
the  eye  by  forceps  or  other  contrivances.  The  1i.\ation  instnimeiit 
may  I>e  used  eitner  to  stt^Iy  the  globe  in  some  required  jiosition, 
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or  to  more  it  eonicwtmt  af^ninst  tlie  «<lge  of  the  cattiiifi;  instru- 
ment; Aiid  in  cither  case  it  ahoiild  exert  no  iiiii1(??ignc«]  presBiiPe, 
and  ohoulJ  never  be  forjiotten  tiy  the  eonsciouBnces.  An  luiprac- 
tiefd  operator,  when  UEing  n  kniTa  or  nevdle  iti  one  band,  w  very 
lialile  DUt.-oiific-iou8ly  to  muke  prr^vui'c  with  tho  forLH^'ps  in  the  other, 
Mid  in  this  wiiy  may  do  nii^ehk-i'  wliioh  a  [trom-r  govoriimifu  of  iho 
fcnuarativfly  juaiwivf  h:iii>l  woiiM  liiivo  nvoiiUHl. 

Thf  rt^iciirunK-nl  of  itriilinie-\liTity  nri«i'S  from  the  ciri-unistAnoO 
ibal  il  \f  gonenilly  niO!*i  oonvettient  for  the  ojicratop  tu  Bmml  be- 
iaui  the-  head  of  the  recnmhcnt  patient,  while,  at  the  name  time, 
tht  projection  of  the  iitxie  renders  it  nei-caRary  that  nearly  at)  invi- 
nnnsahniild  he  eommonced  from  the  temporal  side.  A  few  not 
odierwiiie  unakilfnl  oculists  liare  tailed  in  attnininir  amhidexterily  ; 
ind  sonic  of  these  have  displayed  eulHtient  hniiian  nnture  to  con- 
tCQiuin  others  theaccouiplishnicnt  whicli  \va«  denied  to  thcniHelves, 
or  which  they  had  not  t^ikcn  i>tidicivnt  pain*  to  «c()uiiv.  By 
mclliods  more  or  lo«it  awkwuni,  hy  coming  n>und  in  front  of  the 
jftticut  fur  the  left  eye.  and  by  voniniittiiie  tixation  to  an  a)«<iittanc, 
II  i»  dotiljtIcHs  |>ossihlt.>  to  do  nio»<l  ophlhaTmio  ojienitions  wirh  tliv 
risLt  iianil  iilonc.     I  have  hoard  of'  onr-  xupweon  who  plne<-.«  liis 

Eiliiiit  n[>on  n  chair,  ami  tluMi  iwniA  himm^if  ii|Nin  tlio  {mtiviil's 
uetst.  in  onJcr  to  get  at   the  left  eye  with  the  right  hand.     His 
contrivance  ia  nndeniahlv  ingenions,  hut  the  ingenuity  in  perhaps 
sonievrhat  [^lervertet).     No  one  who  has  paid  adetpiate  attention  to 
the  suiijett  can  entertain  a  doubt  that  the  ordinary  incapacity  of 
the  left  hand  doo^  not  dejiend  u|ion  any  great  organic  ditlerence 
between  ihe  tuo,  but  rlint  it  in  ehietiv  a  result  of  the  cntttoma  of 
iocieiy,  in  contplianL-e  wiili  which  children  are  chidden  and  re- 
strained whenever  they  attempt  to  do  with  the  left  haml  anything 
wliioh  19  firdinarilv  done  with  the  right.     In  the  i-ollected  works 
of  [tenjaniiu  Franitlin  there  U  an  interesting  pajicr  on  this  subject, 
written  in  a  quaint  »<.'riivcomic  vein,  and  entitled  7?ir  Complaint 
t^a  yeglfeted  Ilalf-Iimtiirr.      Fniiikliti  iiiakci>  the  left  hand  diwlftre 
that  it  had  an  ei^ual  hirthright  with  itn  felhiw,  but   tliat  all  \t» 
l-owers  have  boen  repressed  and  reudeixrtl  u'clt'!**  by  advei-sK^'  eircnm- 
suinces.     Not  only  has  it  never  lieen  iaii};)it  u  trade,  Imt  it  has 
I  uc^'er  b<H'n  permitted  to  apply  itself  even  to  the  hinnblest  forma  of 
'  indui!tr\'.     Il  \*  not  90  generally  known  as  it  might  i>e  that  tiie 
dilGoidiy  of  a  first  attempt  at  writing  with  the  left  hand  de^iends 
i  almost  entirely  on  the  dii-ci^tion  of  the  movement  tmm  left  ro  right, 
[■kiul  on  the  cusiomary  slope  of  the  letters.     It   is  compuralively 
I  t-asy  to  write  with  the  left  hand  the  reverse  way— 1  hat  is,  to  execute 
!  with  the  left  hand  a  movement  analogous  to  that  which  we  con- 
stantly cxoculo  with  the  right.     Any  person  who  ie  tcmpjinirily 
deprived  of  the  right  hand  may  corHuict  corre«["Hnlencc  with  the 
left  by  writing  with  a  «tyle  the  revei-!*«  way,  on  ilijii  {uij^er  with 
carbonic  papiT  iindcriiciirh.     The  plu-er  must  tlien  be  tiirnt-d  over 
to  be  ntid,  and  the  words  will  run  in  the  ordinary  fashion.     Sulti- 
cient  ambidexlerity  for  the  use  of  the  knife  in  rhe  left  baud  will 
follow,  A*  a  matter  of  course,  from  the  training  necessary  to  atlbrd 
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^  [JDiiilcte  mftttery  of  fixation  iri»lniment»;  and  full  surreal  nmbi. 
dexivrity  urn/  iiRnallv  be  attained  wUh  a  very  moderate  degree  of 
prairtiw  ami  trouble. 
^m  [III  fli«ctiBaing  the  iiiiiiortaiioe  of  ftiiibitlext<^rity  to  tlie  Burgeon 
^tlie  real  qucBtion  is  whether  it  is,  mi  the  whole,  better  to  train  the 
left  haiitl  chiefly  as  an  aid  and  helper  to  tbe  right  hand,  or  to 
aUenn.l  In  miiko  it  do  kII  kinds  of  wnrk  interchangwihly  with  the 
risht  hand.  Surgoous  of  the  hij^heat  eminoni'e.  and  of  unqm'Slioned 
itliility  ]i«  iijxralors,  ditlVr  at*  to  how  far  it  is  protilabh-  to  iniin 
tliv  lefl  hand  to  tukit  the  leading  part  in  certain  opvralivu  tnuiiipu- 
lanons,  Hiiii  there  can  bu  little  question  that  dit1«rcnt  oiicrators 

I  will  continuo  lo  hold  diflorcnt  view«  upon  this  subject.    Toe  ohvi>^ 
Dub  rule  for  each  surgeon  would  weni  lo  be  to  ofiemle  in  the  way  ■ 
111  which  lie  tinds  that  he  ean  opcrnte  I>cst,  and  this  is  for  many 
Bnrircons  li>  let  the  rij;h(  liaii<l  always  take  the  leading  part  and  to 
triim   the  left  hand,  mainly  or  exclnsi i-ely,  lo  aid  and  second  the 

» right  hand.    A  high  degree* of  ambidexterity  is  certainly  an  elegant 
Becomplishment,  out  the  i^ower  to  acquire  it  varie*  with  ditferentfl 
pcn«nn»,  and  inability  to  revei-se  the  usual  relation  of  the  ri":ht  and  " 
left  hand  to  each  other  is  not  among  tbe  weiKluierdisqualihciitions 
tfor  even  the  most  delieate  branch  of  operative  Kursjery,] 

For  good  operiitiiig  absolute  steadiness  i»  indiHijen-^able,  becjiuse 

the  voiiinienoonient  or  the  iinirBe  of  an  imrisioii  .should  not  deviate 

j>y  tbe  fraction  of  a  line  from  the  previou!*ly  formeil  plan  of  llie 

tel!g*^"i  H<><1  bceau#e  it  it  ollcu  newsnnry  to  introduce  a  blunt 

'Instrunicut.Bucbmt  a  hook  or  closed  forceps,  through  n  small  o|)en- 

ing  pi-eviou»ly  made  for  the  purpose,     in  order  to  avoid,  in  such 

eaie.*,  prvMiitUiiix*  loss  of  aiiueoiis  humor,  as  wiiIl  as  to  avoiil  any 

bruiKing  of   neighboring  parts,  the  blunt  insinimeiit  should   l>e 

piacfil  at  onee  net  ween  the  li[ts  of  the  puncture  pre|>ared  for  its 

reception.     Steadiness,  as  a  mere  pliysical  attainment,  is  one  of  the 

>aults  of  training ;  but  there  is  an  unsteadiness  produced  by  mental 

mses,  by  anxiety  to  do  right,  or  by  want  of  self-reliance,  which 

Imay  amount  to  a  |«)&ilive  disqualitication  for  operating,  and  which, 

>in  lis  minor  decrees,  is  l»esl  met  by  avoiding  the  mon-  delicate 

procedures  untiT  time  has  been  given  fur  the  gradual  growth  of 

I  conlidence,  and  for  the  gradual  influence  of  suecccs. 

j      In  order  to  train  the  natids  to  the  ueqnireniuut  of  the  qua1itic« 

[above  des^-ribed,  there  it  u  great  deal  that  rimy  be  done  by  simple 

[means,  in  the  many  broken  periods  of  lelsni-e  which  so  eonst:intly 

&lfer  theniHelvC'S  and  are  sn  conslantly  thrown  away.     In  s[reakiiig 

)f  the  ophthalmoseo|>e,  I  have  tried  to  ]ioint  out  that  tbe  mastery 

Sof  any  complieated  meehaiiieal  pn)cpdure  should  be  oblainet)  piece- 

meal ;  the  eventual  eombinntinn  of  diH'erent  movements  being  far  ■ 

»more  easy  than  their  simultaneous  a<;quisition.  On  thia  principle  ■ 
the  first  thing  to  l)e  done,  as  a  prelinnnary  to  o[)eration8  upon  tne 
■eye.  in  the  practiie  of  equal  and  consenlaneous  movements  of  the 
bands.  Free  drawing  with  both  at  once  is  jierhaps  the  best  exercise 
for  this  jiurposi'.  Tbe  pa|«?r  should  be  [>lneed  on  a  desk,  i-onve- 
^^uieutly  sloping  m  as  to  support  the  uluur  margins  of  the  hands 
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JKt  in  fmnt  of  the  wriMft,  »n<l  then  twn  nimilftr  curve*  sbonlj  be 
dnwti  Bimultanwusly  Uy  the  fiii|[prs  only,  ao  aa  to  mwt  in,  or  tn 
ftwvtd  from  the  euinie  [loint.  Two  pcnciU  shoulrl  at  tir^t  be  u>H.-d, 
ud  it  will  be  foniid  thut  several  ditfiL-ultie^  have  to  be  overcome. 
The  feft  band  will  lag  liehind  (he  right,  and  will  move  with  les» 
fttcdom,  so  na  to  form  a  smaller  curve,  and  to  form  it  more  slowly. 
Wb«n  the  power  of  simuUaiiiK>uH  and  similar  movement  has  been 
giioed.  there  will  still  be  ditlcreuccs  in  tliu  amount  of  pressure 
tierted  ;  and  these  diff«rcnc««  may  be  rendered  visible  by  BubBtt* 
luting  fine  pone  for  peiivils.  »o  that  the  degree  of  pressure  will 
detmninc  the  Ibii-knt;!**  of  the  line.  To  tmeb  oxereigo*  many  short 
iMcrvals  of  time  may  lie  in-nlitiil)ly  devoted,  with  ibc  result  that 
before  long  the  (wo  bands  will  be  combined  by  the  volition  and 
iMelligence  into  one  machine,  made  up,  indeed,  of  eiu<«ntittlly  indc- 
teiulent  [mrtA,  bnt  still  capable  of  eomOiiied  and  harmonious  aelioD. 
Th«re  will  yet  be  much  room  for  cultivating  the  freoneotly  ni^- 
l«rled  muscles  of  the  k-ft  hand,  and  for  aocustoming  them  to  ex»- 
tute  combined  and  detiL-atc  movement*.  In  the  way  of  mere 
nmnastic  training,  a  good  exerfi«c  is  to  iflij)  a  moderalely  atrone 
mtlk  ring  over  wic  conjoined  tiiw  of  the  tingens  and  thumb,  ana 
ihun  lo  separate  and  Hnproximale  tbeni  by  turns.  For  combined 
atnwnUr  action,  drawing,  or  tingering  n  ninaicat  instrument  with 
the  MX  hand,  will  l»oth  hv  usel'nl,  ana  by  such  means  it  will  soon 
become  easy  lo  jK-rfonn  with  it  any  manipulation  which  it  caa 
cwrbe  required  (o  aeeomplish. 

When  the  bandu  h»w  become  accustomed  to  work  together,  and 
towork  with  o<ih«I  siM^il.delicJicViftnd  force, 
■Ikto  is  a  Mimjile  mechanical  contrivance, 
•Ixiwn  ill  Fig.  ^7,  which  may  be  need  VMrt 
fanherto  faoililate  the  acr|uirenK?Tit  of  dex- 
terity. It  is  a  mask  representing  the  human 
lace,  and  set  u|)on  a  joniietl  pedestal  capable 
of  V«ing  fixed  at  any  angle,  so  us  to  render 
Ibe  plane  of  the  face  vortical,  horixontnl,  or 
inclined.  B<?bind  holes  corresponding  to 
llie  orbital  openingit  there  are  i^pring  clins, 

constructwi  to  huTd  artiticrial  eyes,  or  tiie 

eyes  of  nniinnU.iiiid  lixe<i  to  apirnl  springs, 

M  that  the  in-t-rted  eyes  obtain  somewhat 

of  the  natural  mobility.     Hy  the  aid  of  Ihifl 

mask  il  is  jwssiblo  to  imitate  very  closely 

the  pbyaical  conditions  under  which  oper- 

ationsare  actually  performed.     At  first  the 

oritital  hollows  may  be  loft  vacant,  in  order 

to  practice  holding  the  knives  and  needier 

rei^niivd.   An  insli-unient  in  u  bundle  ><h<)iild 

be  held  like  a  pi'n  between  the  thumb  and 

first  two  lingers,  while  the  remaining  fingers 

and  a  portion  of  the  ulnar  margin  of  ihe 

hand  re«t  upon  the  brow;  aud  the  position  should  be  such  that  the 
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fulcrum  ncofi  iiovpp  be  shifted,  aTid  tliat  all  rietiewmry  movements 
amy  tii-  p^-rfornR-il  liy  tlic  piini-lc  rtcxinti  or  exlonsion  ol'  llie  gniiip- 
iiig  fiiisicr-*.  In  tliis  way  tin.-  oiK-nitor  slioiilii  hv  n\Av  to  touch 
cvvry  purl  nf  the  niapgin  of  the  niliitiil  o|io(iiri?;  ami  to  execute 
any  thni^itiiig  or  cutting  niovenu-nt  williin  italiiiiit^.  Next,  the 
orliital  hollowii  timy  he  tilled  with  Houiethin^  to  i-epreaent  eyes. 
Small  wooden  halU,  covered  with  wliite  leatlier,  on  whieh  a  circle 
is  drawn  to  represent  the  corneal  mnrgin,  are  very  convenient  to 
begin  with.  'I  he  leather  covering  may  be  Bei;;ed  hy  tixalion  for- 
ce|is,  and  the  ojicriitnr  mav  proceed  to  mark  the  cornejil  margin 
by  minute  dot*  placed  at  cloat;  and  regular  intervals.  If  ho  uuea 
fine  |x'n.  bo  will  jiroduco  a  )H.'rni[tni'nt  rocoiil  of  his  iiowcr  to  \Atnx 
the  |H)ini  of  iin  instruinviit  prvciiiely  upon  u  solectcu  spot ;  Hnd  ho 
nniy  next  pnnveii  to  coiintrcl  any  two  doli*  by  a  lino.  The  eyes  of 
reecntly  killed  aniinals  nmy  tlien  be  insertwl,  nnd  U|ion  lliein  idl 
the  stc]is  of  the  priiieijKil  ojienitions  may  be  iierfonnod.  The  best 
eyes  are  those  of  pigw,  cats  ami  rabbil^;  the  two  letter  la-ing 
esjiecially  well  adapted  for  operations  npon  the  iris.  The  niiiniiils 
should  be  killed  by  some  method  which  does  not  produce  extreme 
dilatation  of  the  piijill,  otherwise  there  will  he  hardly  any  iris  to 
seize.  In  pigs  and  sheep  the  iris  is  of  a  structure  which  scarcely 
at  all  rcpresenis  that  of  the  luiman  eye  ;  but  the  cornea, allowance 
being  made  for  its  grouter  thickness,  is  sufficiently  well  adapted 
for  tile  retpiircments  of  pnietice. 

The  first  im]>rc!'sioti  produced  by  the  foregoing  paragraphs  will 
probably  ho  that  I  advice  nil  »vho  wish  to  operate  ujMjn  the  eye  to 
tnke  u  great  deal  of  pii'limiTiary  trouble.  Such  is  precisely  my 
ivcomiiicndation.  It  lias  bi-en  well  said  that  what  the  vulgar  call 
goiiiui*is  little  nun-e  than  n  ca parity  for  tukin<;  trouble;  uikI  in  this 
parricnlar  mallor  I  nin  sure  that  flie  trouble  will  be  well  repaid. 
A  surgeon  who  obtains  a  jiniior  appointnient  to  an  ophthalmic 
hospital,  for  example,  will  some  day  be  called  njiou  to  ojierRte  for 
the  first  time — perhaps  i^ndileiily,  in  an  cniergeiiey,  such  a«  acute 
glaucoma,  [lerhnps  under  the  ken  of  critical  observera,  before  whom 
he  will  be  especially  desirous  In  acquit  himself  well.  If  he  lias 
trained  bis  hands,  not  necessarily  in  the  precise  way  that  I  have 
suggested,  but  in  nci-ordauce  with  the  principles  underlying  my 
suggestions,  he  will  find  himself  familiar  with  the  nature  of  the 
task  he  is  culled  upon  to  undertake,  and  will  approach  it  ns  a  skilful 
craftsman,  and  not,  as  nutrlit  otherwise  hcfali,  ns  an  awkward  and 
blundering  novii.-e.  I  belVve  it  ia  impot^ible  to  iici|uiro  manual 
dexterity  mcrclv  hy  watching  oiberw;  luirlly  for  the  reason  that 
the  facile  working  of  a  tinisbed  operator  coneejilo  from  »i>e*-tator« 
the  diflicnlty  of  that  which  he  accomplishes.  Hia  skill  in  like  the 
aimpficity  of  iterfeet  Kngliahcomjiosition.  which, as  Dugnld  Stewart 
long  ago  said,  induces  the  reader  to  think  that  he  also  could  write 
in  a  similar  manner.  It  lias  more  than  once  been  my  lot  to  see 
attempts  to  oiierute  u]jon  the  human  eye  made  hv  a  snrgeon  who 
did  not  even  know  how  to  hold  the  instruments 'ho  was  abont  to 
misuse;  aud  I  can  coiicoive  few  things  more  |>ainful  than  euch  a 
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BpectAcle, except  the  reflections  that  would  aftenvarde  be  suggested 
to  him  by  the  inevitabie  consequences  of  hia  so-called  operation, 

I  proceed  now  to  the  consideration  of  instruments,  of  which,  as 
I  have  said,  there  exists  an  almost  bewildering  variety.    Charri^re, 
of  Paris,  has  formed  a  museum  of  forgotten  eye  instruments,  with 
which  to  demonstrate  to  ingenious  persona  the  truth  of  Solomon's 
dictum,  that  there  is  nothing  new  under  the  sun.     I  should  be 
ifraid  to  say  how  many  specimens  this  museum  contains.     Hut 
the  instruments  now  living,  so  to  speak,  and  familiar  to  ns,  may  be 
divided  into  two  great  classes:  the  essential,  which  are  the  repre- 
Bentatives  of  inventive  inB;eiiuity,  and  the  superfluous,  which  arc  the 
representatives  of  inventive  awkwardness.    The  former  class  have 
been  contrived  by  good  mechanicians,  the  latter  by  bad  surgeons. 
There  are  certain  things  for  which  the  lingers  cannot  be  spared,  or 
which  they  cannot  do,  and  for  these  things  instruments  are  essential. 
The  fingers  cannot  be  spared  to  hold  open  the  eyelids ;  and  there- 
fore, as  the  fingers  of  an  iiesistant  would  be  in  the  way,  specula 
are  essential.     The  fingers  cannot  fix  the  eyeball  without  exerting 
dangerous  pressure,  and  therefore  fixati<m  instruments  are  essential. 
The  utility  of  iris  forceps,  of  hooks,  of  scissors,  of  cutting  blades 
of  different  sizes  and  sha^H?s,  requires  no  domonstration  ;  and  each 
of  these  must  be  adapted  to  the  work  it  is  intended  to  perform. 
But  in  all  agea  and  countries  the  bad  workman  has  compl.tined  of 
his  tools,  and  the  good  workman  has  produced  the  most  varied 
results  by  the  most  simple  means.     A  man  who  is  very  awkward, 
and  whose  awkwardness  is  jierpetually  bringing  him  to  grief,  hits 
Dpon  a  contrivance  by  which  be  hopes  that  tnis  natural  result  may 
in  some  degree  be  obviated.    lie  calls  his  contrivance  an  invention  ; 
and,  like  those  persons  of  whom  it  is  said  that  their  glory  is  in 
their  shame,  he  is  often  somewhat  proud  of  it.     Many  surgeons 
of  great  and  deserved  repute  have  invented  each  a  single  instru- 
ment, such  as  Beer's  knife  or  Tyrrel's  book ;  and  some  have  in- 
vented more  than  one,  chiefly  because  they  have  struck  out  some 
new  procedure  for  which  new  appliances  were  indis[>ensablc.    iint, 
as  a  rule,  the  invention  of  many  instruments  by  a  surgeon  may 
be  accepted  as  a   sutlicient  proof  of  his   clumsiness;  and  when, 
without  valid  reason,  any  single  operator  has  his  peculiar  scissors, 
and  hia  peculiar  book,  and  his  peculiar  forceps,  and  his  iieculiar 
scoop,  all  called  after  bis  name,  it  is  more  than  probable  that  the 
gift  of  fingers  has  not  been  bestowed  upon  him.     The  safest  man 
IB  he  who  never  invented  an  instrument  in  his  life,  but  whose  daily 
practice  affords  evidence  that  he  can  use  those  which  have  been 
mvented  for  him  by  others. 

The  instruments  which  come  first  under  consideration  are  the 
so-called  specula,  for  separating  and  fixing  the  eyelids.  The  con- 
ditions to  be  fulfilled  by  them  are  that  they  should  be  self- retaining 
and  not  liable  to  slip;  capable  of  being  adjusted  to  any  desired 
width  of  opening,  and  stilf  enough,  when  fixed,  to  resist  the  action 
of  a  strong  orbicularis;  that  they  should  exert  no  pressure  upon 
the  globe,  should  be  readily  inserted  and  removed,  and  never  in 
the  way  of  the  operator.     I  know  only  one  form  iu  which  these 
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desiderata  are  oomhined  ;  nml  tliat.  wliicb  18  shown  in  Fig.  38,  was 
lieaigiLctl  liv  Mr.  Fovoaiix,  of  tin?  firm  of  Woingaiici  f^oii.  ltoix>iis 
to  any  wiiiih  tliat  its  cnja.'.-liiir  will  [K-rmil,  aiirl  can  Ix-  fixuii  at 
any  point  l>v  the  screw  stoii.  The  <-i-oss-l>ftr  i«  too  n«itr  tLu  eye, 
auu  the  limos  of  the  sjiet-utiim  are  too  stout,  tor  the  latt«r  to  be 
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l>cnt  OP  (.-ioeed  by  ninscular  effort,  and  the  <?nrve  remove*  the  bar 
quite  out  of  the  way  of  the  handles  of  the  instmiiietit*.  Thu 
iipccniiini  is  reverHible,  and  may  be  used  for  either  eye;  but  it  U 
well  to  have  two  sizes,  one  for  young  (.-hildren,  the  otlier  for  older 
ehildroii  and  adults.  It  mui;l  be  inlrodnced  gently,  when  nearly 
eloBcd,  and  with  the  bar  on  the  temporal  side,  anifita  limbs  must 
then  ba  separated  to  the  rcijuired  extent,  so  as  to  put  the  lids  fully 
upon  the  stretch,  aud  fixeu  by  11  turn  of  the  screw.  It  should 
not  open  of  itself  by  11  spring  hi  the  joint,  but  Dbould  be  ojiened 
by  putting  two  lingers  lielwecn  ihe  liniba  and  supumting  Ihem; 
for  il  wiifbo  found  in  praetii^e  that  a  »]ioiruluiri  with  a  strong 
spring  will  t)i'L-a»ioiially  slip  from  the  linger*  of  the  surgeou  during 
introduction  or  removal,  ami  may  then  strike  a  smart  blow  upon 
the  eye.'  When  |)ro]>erly  adjusted,  the  curved  [larls  under  the 
dids  shduM  be  too  far  usundi^r  to  press  npon  the  globe  tbcmsvlvm, 
■or  tn  allow  the  lids  to  do  so,  and  the  general  direeliou  of  the  in- 
»tnin)eni  should  be  hoHxontal,  neither  inctiue<l  downwards  tn- 
wardri  the  cheek,  nor  upwards  towards  the  temnle.  A  great  many 
Kinditii'ulions  of  this  form  may  be  found  in  shorn;  hnt  they  are 
all,  I  think,  modilicat ions  for  the  worse.  Orooved  plates  to  receive 
and  contain  the  eyelids,  i/ms  to  run  across  over  the  eyelids,  etabn- 
rate  cross-bars  between  tlio  limbs,  and  studs  to  limit  the  extent  of 
ojiening  or  closing,  ai-e  all  very  pretty  to  look  at,  but  are  of  no 
practical  advantage,  and  are  to  be  eOTidciuucd  as  unnecessary  de- 
partures from  simplicity.  Thcroisadif* 
ferent  form,  the  invention  of  Dr.  Xoyea, 
of  New  York,  which  i»  eomctimca  use- 
ful. As  shown  in  Kig.  .tS,  it  eou»i!>t4  of 
two  short  lindis  working  by  rack  and 

Iiiiuon  on  a  curved  alimuriium  bar.  This 
lar  is  always  placed  next  the  nos«.  so 
that  the  speculum  is  not  reversible,  and 
a  separate  one  is  required  for  each  eye. 
The  advantage  of  Noyes's  specnliint  ia 
that  it  leaves  the  temporal  side  quite 
open  and  free,  and  this  is  convenient 

■  [Tbit  iitiji-cliiiiL  diwf  not  ipiily  lo  ipociila  made  wiiti  a  wmIc  tpring,  Hnil  lbe,v 
ore  ccrlaiol}'  much  more  cinvvnirnUj'  litindlcd.] 
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for  some  pur{¥^si'«.  e^pcoially  for  division  of  tlic  cxtcninl  n-vtus 
miMvIc,  or  for  iiilD'Hlucin^  iiitttninititit^  into  the  vitreous  clinniber. 
6aiirR>>»roii  rhe  nn-ial  ciilo  sonifiwlmt  illl^■^^^■^^■««•^tll  tixntion,  nitd 
iittimshfis  tho>is('ru!iK«sol'ili('»-on(rivaiii-<»forojii-i'alionsi»gi:'>K'r«l. 
Wlicii  tliP  >ijK>4!iiliint  is  urojxriy  adjiisiwl,  the  eycbull  itst^lf  is 
nnre^truiited,  and  is  freely  ninvahle  in  alt  dircvtiona;  bat  Aa  it  pre- 
lininary  to  delicate  and  caretiilly  planned  incisions,  it  mtuit  be 
titadiea  knd  held  fast.     For  this  pnrpoee,  many  meritorious  in- 
«truinent«  have  been  invented ;  hut  those  most  useful  are  three  in 
lOmlM^r.  the  double  book,  the  conjutictival  fixing  forvep*:,  and  the 
fflerntic  fixing  forceps.     The  duiibk-  hook,  shown  of  natural  size 
ia  ¥\g.  40, is  an  old  instninifnl  latoly  revived.     It  i^i  tnild  between 
the  IorC'liti>^r  snd  ibninb,  und  pliKvd  lii^htly  \ipnf\  the 
coiijimelivii  nvnr  tlu-  oonioal  ni»i«:in.  with  its  sli»fl  uiul 
bandlcin  the  dircelioii  of  a  line  druwn  through  the  t>i>itit 
of  impact  to  the  centre  of  the  eyvliall.    Tlie  hanale  is 
llien  made  to  rotate,  so  thai  the  points  hnry  ibomsclves 
Id  the  L-onJRnetiva,  and,  Inrnint;  in  opposite  ilinotions, 
Iwiat  the  tissues  into  a  little  roiie.     The  i-onjiini-tiva,  thus 
twisted,  is  scarcely  at  alt  liable  to  tear ;  and,  as  the  hooks 
do  not  let  go  until  they  are  released  by  rotation  in  a  con- 
trary direction,  the  instrument  may  bo  left  in  position 
beiweeii  the  different  8tct«  of  an  operation,  and  may  be 

INisse*!  from  band  to  hand.  Thv  o|)unitor  may  fix  the  eye 
liniself  for  his  first  incision,  may  give  the  hook  to  an  as- 
sislsnt  during  a  subsefiueut  procedure,  and  may  eventually 
^mutnc  it.n-ithout  having  to  take  a  i<ec<:>nd  hold,  and 
B  Ihenrforu  with  ouly  one  conjunctival  wound.  When  done 
with,  a  niovcnicnt'of  backward  rotation  lihcrates  the 
points  iiixtaiitly.  Ttic  eonjunclivnl  fixing  furevi^is  have  a 
Hal  blunt  extremity  when  closed,  and  one  blade  has  two 
little  le»Hh,  which  are  rec*'ived  t*twei'n  three  eon-espoml. 
ing  teeth  of  the  other.     Fig.  41  shows  the  Hutire  iimtni- 

■  metit,  and,  at  .\,  n,  and  c,  the  points,  both  ojien  and  closed, 
of  natural  siza  In  use,  the  instnimcnt  is  directed  to  the 
centra  of  the  eyeball,  and  is  gently  pressed  upon  the  con- 
jmictiva,  near  the  corneal  niaigin.  with  the  bladefl  sepa- 
ratetl  to  the  extent  nf  one  or  two  lines  or  more,  according 
to  the  degrt."c  of  laxity  of  the  membrane.  The  blmle^  are 
then  closed,  in  such  »  manner  that  they  pinch  uj)  not  only 
a  fold  of  conjuiicti\'a,  hut  also  the  subconjunctival  con- 
nective tissue:  aod  the  exlrcuiity  of  the  cloti^cd  forceps 
must  bo  kept  in  gentle  contact  with  the  globe  wliilc  the 
nxiuisilo  traction  is  k'tng  applied.  This  insrriinicut 
holds  wi-ll  ill  voungantl  healthy  eyes,  if  it  is  uscni  in  tlio 
luannor  de;ti?nbed  ;  but,  in  the  aged,  and  after  ]^rolrlng^•l^ 
inflainmation,  the  conjunetival   tissues  often  tear  with 

■  great  readiness,  and  then  the  force^is  are  not  only  liahle 
to  proiiiice  troublesome  derations,  hut  also  to  lose  eom- 
maiid  of  the  eyeball  at  same  critical  period  of  an  opera- 
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tion.  Tim  eame  Hccidi'iila  lm[t|H>ii  much  more  rcfldily  with  l>1a(lL-)^ 
thftt  are  too  tiim  iit  thoir  cxlrviiiilio^,  or  thnt  )mvc  only  on?  niid 
two  iioints  instead  of  two  and  ihrue;  ninl  (hoy  will  happuii  with 
any  iiiftnuneiit*.  or  in  any  «vfi«,  if  too  ainnll  a  fold  of  <>oi)jiinc- 
tivii  \f  piiu-hcil  ii|i.  anil  if  llii«  f<f»Ui  is  lifted  off  tlifi  Silei-oiio.  Tin; 
BurgLMn  is  tht  Tcfint'  to  fionie  oxtent  dependent  npon  an  »»tiniant  for 
iIk*  ]irojKT  iipplicutinn  of  tlio  iiiBtriiim-nt.and  it  is  judicious,  Iiefore 
coninieTicini;  un  oj>eration.  (o  ece  timt  tbv  ai'sisliinl  tlioi-ouehly  un- 
dcrstniidi)  tnia  [lartof  hlsduty.     An  npenitnr  whoisambidexirons 

will  only  requiru  an  ii«(ii«tant  to  fix 
wlitfn  he  iit  hinievlf  using  two  inetrn- 
invnts  of  otlKT  kiml!*;'  but  sonic  who 
are  not  and>idcxtniUHi^otrnnit  fixation 
to  another  even  in  tbcir  prinmry  inci- 
eiona  upon  tlio  left  f.ya.  This  connw 
should  always,  if  possible,  benroitU-d; 
fop,  howeverexpert  the  assistant,  (here 
can  neverbe  the  same  consent  between 
the  bands  of  different  people  as  !»- 
iwi'cn  the  blinds  of  the  same  jierson, 
iind  till-  harmony  between  the  lixing 
and  Ihc  etitliui;  hand  should  he  abso- 
lute. While  ttie  one  prossv«  the  sharp 
iiistninient  into  the  x'ye,  the  other 
should  lift  or  rotate  the  eye  towurds 
the  iniilrinneiit.  It  is  said  that  when 
two  surgeons  are  aiuiM-ialed  in  lithot- 
omy the  one  who  is  the  nioi-e  Rkilful 
should  hold  the  staff,  and  in  like  man- 
ner, if  fixation  and  incision  are  to  bo 
divided,  the  post  of  honor  should  be 
to  underlakc  the  former  duty.  The 
sclerotic,  or  iwrforatina;  fixing  forceps, 
obviate  ali  ri'^k  of  tearing  the  conjuno- 
tiva.  They  wciv  contrived  about  the 
same  time  by  Mr.  IJudor,  of  Guy's 
Ilos]iital.andby  M.  David. of  Angers. 
Kaeli  blade  tenuinatce  in  a  single  fine 
sharp  [loint,  and  the  two  points  crous 
to  tlio  extent  of  a  line,  ns  shown  in 
Fip,  42.  In  use,  the  forpejis  ai-e  closed 
until  the  [loinls  are  about  a  line  Apart. 
These  points  are  yilaced  on  the  sclerolie, 
imnieiliately  external  to  the  corneal 
'margin,  and  are  din-eted  towards  the  centre  of  the  eyeball.  They 
are  then  driven  in  and  closed  by  a  simultaneous  movement,  and 
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'  [An  npnriilor  ni>l  dmbidi-strou*  will  t>n]1n«ri1v  Di  the  itye  wilh  liit  li^  liand 
while  miikiiiL'  <l'<^  iiicitioii  wiili  iho  rifhl  hHiid.  fty  iimlivUpxtorUj'  w«  undnnlnMl 
tbu  jmwitr  of  utiug  iho  lwi>  hnndt  intOKbiinKCHlily  ] 
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they  hold  the  eye  with  a  grasp  which  never  gives  way.  They 
Beldom  perforate  the  anterior  cfianiber;  but  their  doing  so  wonid 
be  unimportant,  as  they  fill  their  own  punctures  until  they  are 
removed,  I  have  never  seen  these  punctures  become  the  seat'of 
irritation,  or  give  any  subsequent  trouble,  and  I  liave  employed  the 
perforating  forceps  in  a  very  large  number  of  cases.  Mv  practice 
la  to  use  tHetn  in  order  to  incise  the  eyeball,  but  to  lay  tneni  aside 
for  the  conjunctival  forceps  in  the  euhaequent  steps  of  an  operation ; 
on  the  ground  that  the  pressure  required  to  give  them  their  hold 
may  do  mischief,  by  starting  the  lens  or  vitreous  body,  when  once 
the  support  of  the  aqueous  humor  is  withdrawn.  I  have  seen 
surgeons  attempt  to  use  these  forceps  hy  pinching  up  a  fold  of 
conjonctiva  between  their  points;  but  in  this  way  their  action  is 
very  unsatisfactory,  and  I  mention  the  practice  rather  for  avoid- 
ance than  for  imitation.  The  sclerotic  forceps  have  lately  been 
a  good  deal  superseded  by  the  double  hook,  which  is  j>erhap3 
better  for  general  purposes ;  but  the  forceps  arc  invaluable  for 
operations  requiring  great  nicety  of  incision,  as,  for  example,  in 
removing  the  apex  of  a  conical  cornea.  The  conjunctival  forceps 
have  a  special  application  in  the  la^t  stage  of  cataract  extraction  ; 
when  besides  fixing  the  eye,  their  blunt  extremity  can  be  made  to 
exert  a  carefully  regulated  pressure  which  may  much  promote 
the  exit  of  the  lens ;  although,  under  all  other  eircumstancoa,  the 
exercise  of  pressure  during  fixation  should  be  sedulously  avoided. 
In  all  operations  the  fixation  instrument,  of  whatever  kind,  should 
take  its  first  hold  at  a  jtoint  near  the  corneal  margin,  opposite  to 
the  centre  of  the  projected  incision;  and  it  maybe  afterwards 
applied  wherever  circumstances  may  require.  The  traction  exerted 
should  always  be  in  the  direction  of  that  of  one  of  the  recti 
muscles,  so  as  to  rotate  the  ej'cball  u^wn  its  centre,  but  not  to 
drag  or  lift  it  from  its  place.  It  is  imjiortant  to  be  able  to  release 
fixation  forceps  at  a  moment's  notice,  as  in  case  of  efforts  to  vomit, 
or  of  escape  of  vitreous  humor  ;  and  therefore  the  spring  catch, 
with  whicn  they  are  sometimes  fitted,  should  under  all  circum- 
stances be  discarded.  Locked  forcejis  would  also  be  liable  to  drag 
or  press  upon  the  eye  by  their  weight,  and  they  are  too  heavy  to 
be  passed  from  hand  to  hand  when  in  position.  Notwithstanding 
the  trifling  wounds  which  they  inflict  at  each  closure,  the  operator 
must  be  content  to  relinquish]  his  hold  wlienever  fixation  ceases 
for  the  moment  to  be  required. 

The  ciliary  region  is  carefully  shunned  liy  surgeons,  on  account 
of  the  liability  to  sympathetic  ophthalmia  which  attends  upon 
wounds  that  implicate  it;  and  the  sclerotic  behind  the  ciliary 
region  is  only  penetrated  or  incised  in  a  small  number  of  cases. 
Speaking  generally,  and  as  far  as  the  external  tunics  are  concerned, 
the  domain  of  ophthalmic  surgery  consists  of  the  cornea  and  the 
corneo-Bcleral  junction,  perhajis  inclnding  in  the  latter  an  extremely 
narrow  annulus  of  true  sclerotic,  which  must  be  wholly  anterior 
to  the  plane  of  the  front  surface  of  the  iris.  Wounds  of  the 
cornea,  which   always  leave  a  discovemble  cicatrix,  sometimes 
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l««ve  u  con«i>ioiiou»  opacity  ;  and  the  iioii-vaxcular  niombruiic  does 
not  he«l  witli  oitlior  llie  same  ccli'rity  or  I  lie  MmeccrUiinty  n*  the 
vn-^uiilar  area  wli'u'h  BtirnniiulJt  it.  Siirgieal  in«ieioii«,  then-fore, 
are  hy  choii'C  fliliintetl  in  the  ^ronico-etrk-ral  junction;  but.  iiecille 
pnncllire»,  which  are  iusigniticant  ua  wnnnds,  may  bo  made  in  tho 
cornm  itself  without  soruple.  It  ia  often  neceBcarv  to  make  ihem 
there,  hecauBe  it  is  often  necessary  to  use  neetlles  in  the  pnpillary 
ajiace.  either  to  break  up  a.  cataract  or  to  hicerate  or  detach  a  lilm 
of  cafisulc  or  false  incnifirunc.  If  this  wore  done  from  tlie  conieo- 
scleral  junction,  tlio  necdktt  could  not  be  directe<l  to  the  required 
epot  without  exerting  pn^'t^ure  uikiu  tlio  iri«  ;  whorcAs,  from  any 
point  of  n  circlu  lying  nl'out  inidwity  between  tltc  centre  of  the 
cornea  and  it«  margin,  necdk-K  may  be  pai<i^cd  into  a  diluted  pupil 
without  touching  th«  iris  at  nU.  'Sntiietinies.  of  oounte.  it  muy  ue 
iioewsiiry  to  iuci^  the  cornea;  hut  in  sm-h  I'ase  the  culling  odgc 
should  be  uiK^l  s{iaringly,aiid  the  wound  should  1>eas  tar  from  the 
centre  as  eircunisiancea  will  allow.  In  making  any  puncUire  or 
incision,  it  is  necessary  to  remember  that  tho  coniea  is  laminated, 
and  that  its  laminie  are  parallel  to  the  curvature  of  its  surface. 
It  18  not  difficult  to  entangle  a  point  between  these  lamina,  and  to 
separate  them  for  a  considoniole  space  before  conuilctely  pene- 
trating tho  nienibrane.  In  order  to  avoid  «ucb  a  mischance,  the 
axis  ot  the  sharp  instrument  inuxt  be  pcr])cndicular  to  its  point  of 
contuci,  and  must  be  directed  towards  the  centre  of  the  eyeball,  or 
nearly  so,  until  the  niitcrior  ehambor  is  penetrated.  Then,  if  the 
object  is  to  carry  the  instrument  through  the  cornea  into  the 

Eupilhiry  space,  tlio  thrust  may  be  continued  in  the  same  direction ; 
ut  at  the  corneo-sclcral  junction  the  direction  must  be  changed, 
in  oilier  to  avoid  wounding  the  iris.  Ai»  soon  as  tl»e  jjoinl  is  i*ivn 
in  the  anterior  cljaniber,  it  must  bo  inelined  furwai-ds  by  u  buck- 
waiil  movement  of  tlie  handle,  ^o  that  the  blade,  in  il«  further 
entrance,  may  piiriiiie  a  coni-se  parallel  to  the  surface  of  the  iris, 
or  even  a  III  lie  advancing  from  it  towards  the  inner  surface  of  the 
cornea.  The  latter  dii-ection  is  especially  necessary  when  the  blade 
is  to  reach  or  cross  the  pupillary  area,  because  then,  if  inclined 
ever  so  little  backwards,  it  may  either  penetrate  the  crystalline 
lens  or  become  entangled  in  the  opposite  margin  of  the  pupil.  A 
puncture  in  the  corneo-scleral  junction  must  hence  be  mauc  with 
great  care  and  gentlenees,  not  with  a  hasty  thrust  or  stab,  wbich 
might  drive  tho  point  into  the  iris,  or  through  the  iris  into  the 
lens.  Iwlbre  the  operator  became  aware  of  what  he  had  done.  It 
is  the  more  impf^rtant  to  be  careful,  because  the  [tower  to  carry  a 
blade  safely  into  and  across  the  anterior  chinnbcr  denends  upon 
the  retention  of  the  uqucous  humor.  If  litis  is  sutt'ereu  to  e^ea[>o, 
the  iris  and  leas  are  [>rujcoted  forwanls  against  the  eonien  and  a 
knife  would  be  liable  to  come  in  contact  wiili  iheiu.  Eye  instru- 
ments, as  a  rub",  lire  made  to  increase  in  sixe  from  their  jioinls 
bftekwai'ds,'  so  that  iiwy  may  till  their  own  incisions  completely. 
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and  may  prevent  loss  of  aqueous  humor  as  long  as  tbey  are  ad- 
vancing ;  fi-om  which  formation  it  follows  that  they  cannot  be  par- 
tially withdrawn  to  recover  a  false  step,  and  then  pushed  on  in 
another  direction.  If  the  point  should  become  entangled  in  the 
iris,  and  cannot  be  released  by  a  backward  movement  of  the 
handle,  it  would  generally  be  necessary  to  withdraw  the  blade 
entirely,  and  to  defer  the  operation  until  the  anterior  chamber  had 
refilled,  or  even  until  the  wound  had  united. 

The  instruments  used  for  penetrating  the  anterior  chamber  are 
of  two  kinds,  needles  and  knives,  and  each  of  these  may  be  sub- 
divided into  two  classes.  The  needles  are  either  perforating  or 
cutting,  the  knives  either  lance-shaped  or  linear. 

The  perforating,  or  cataract  needle,  shown  in  natural  size  at 
A,  Fig.  43,  is  of  all  eye  instruments  that  which  requires  the  moat 


Fio.  V. 


P. 


perfect  and  finished  workmanship.  It  consists  of  a  polished 
cjlindrical  shaft,  terminating  in  a  fine  lanoe-shaped  head,  which, 
within  narrow  limits,  may  be  larger  or  smaller  according  to  cir- 
camstances.  But  the  head  and  the  shaft  must  bear  such  u  pi-o- 
portion  to  each  other  that  the  latter  may  accurately  till  the  open- 
ing made  by  the  former,  neither  being  tight  enough  to  interfere 
with  free  movement  of  the  point  within  the  eye,  nor  loose  enough 
to  permit  the  aqueous  humor  to  escape,  A  pyramidal  shaft,  in- 
creasing in  thickness  towards  the  handle,  would  soon  arrest  the 
onward  progress  of  the  point,  and  would  often  arrest  it  prema- 
turely, before  the  snrgeon  had  carried  it  as  far  as  he  desired.  A 
shaft  tapering  the  other  way,  or  with  a  flaw  in  the  circularity  of 


knife,  for  instance,  U  of  uniform  width  and  thicltnoes  thrnu(;bout  Iho  i;rpHlpr  piirt 
of  iU  Itnglh.  Of  needl**,  thoie  used  in  tho  i>ld  opprHtion  iii  uouchinc  wre  ruHdo 
■lender  in  the  shank,  to  a>  nnt  quite  to  All  tho  liolo  niude  in  tlie  Bclpra  by  the  Innte- 
Bbapcd  point,  while  ni'ediaf  for  nperalinns  in  which  Iho  anlBrior  chambpr  in  ontpred 
by  perforatin([  the  cornoa  arc  made  with  a  shank  of  strictly  uniform  diHmeler,  and 
of  Buch  Bize  an  accurately  to  till  the  opening  mndo  b;  the  lancc-Bhaped  point.] 


IM  pniyciPLBS  or  opnTRALuic  sorobry. 

itfl  outline,  wonid  allnn-  the  nqnemia  hiitiinr  to  leak  out  by  its  side. 
The  eliaft  ta  about  nn  iiioh  in  leiigtb.  ami  is  fixed  in  a  sicnilcr. 
Kiuoolb,  ivofy  handle,  nearly  lonr  infhes  long,  and  octagnnal  in 
ecvtion,  Ujion  one  of  the  »yAeB  a  conspicuous  mark — the  miik«r> 
naiiK*  or  some  other,  is  stamped  in  black  chiirartcrs — and  this  *iide 
shoiild  be  in  the  same  position  in  introducing  the  needle  nnd  in 
withdrawing  it.  so  that  the  lance-hcad  nwiv  [Mi«*out  again  thron^b 
its  linear  wound  of  entrance,  witliout  tiniverting  this  inro  a  crosir- 
cut,  aa  it  would  do  if  its  original  direction  had  l^^en  ohanged. 
Some  needlefl,  pc«<?nibling  those  abo%'e  desi-ribed  in  other  respects, 
Imvo  an  abrupt  enUrgeniont  alxint  the  iniddte  of  the  shaft,  as 

P  shown  at  n,  Kig.  43.  These  am  oalled  -stop"  neodles,  and  tbft 
enlfti-goment  is  intL*ndwI  to  prevent  them  from  penetrating  too 
deeply.  The  ennlrivnnce  wonid  perhaps  be  uwful  if  the  needloi* 
wen^  to  be  worked  by  niachi iiery,  but  for  surgieally  cdueatvd  tiii> 
gers  it  is  at  least  snjffirHiinus.'  The  cutting  needle*,  c  and  D,  Kig. 
43.  are,  in  fact,  very  fine  two-edged  knives. chietly  nscd  for  making 
small  iiidMions  throngh  the  cornea,  or  for  pfrfoniiing  paracenteaia 
of  tlie  anterior  chamncr.  The  figures  repn-j-eni  rlie  maximum  and 
minimum  tiizcs:  and,  aa  the  blades  are  »tniight,  they  are  only 
available  for  the  temporal  side  of  the  eye. 

The  lance-shapcd  knives— t'ig.  44— are  intended  to  complete  an 
ineision  by  a  single  thrust.     Tlioy  arc  tberetbi-e  two-edged,  their 
Bidea  meeting  at  nn  nngle  proijorrionate  to  the  width  of  the  blade, 
wliicli  varies  acoordiug  to  tlie  length  of  the  intended  incision. 
Sometimes.  R«  in  the  two  centnd  figures,  the  blades  are  siinnly 
angnlnr;  sometimes  they  are  angular  in  front,  and  ijarallul-sided 
fan  her  back.     Iti  a  very  narrow  knife,  like  that  to  the  left,  wliich 
i-oaemb1e«  a  cutting  needle,  the  fides  curve  from  the  [loint  into^ 
{•ArMllelism  :  but  in  a  hronder  blade  like  that  to  the  riclit   >1>4| 
fhnnge  i«  abrupt.    The  objcet  of  having  parallel  itidea  is  tnaf  ihe^ 
iittcntnl  ojKrning  may  be  as  large  aa  the  external ;  and,  in  onler 
tnat  this  object  maybe  fulfilled,  the  anierior  or  angular  part  of 
the  blade  must  not  be  too  long  to  pass  enlirely  into  the  anterior 
clianiber  of  an  ordinary  eye,  so  ihiit  the  parallel  part  may  come 
into  nporatioii.     I  have  seen  bruiid   knives  in  which  the  maker, 
(leniroiia  to  diiiiiuish  the  angle  funned  by  the  cutting  edges,  had 
lengthened  the  angular  purl  i*o  much  that  the  parallel-sitted  part 
ooiild   iK>ver  by  any  imiitibility  enter  the  eye,  and  might  as  well 
havolieoiialtoccthcrabMent,  Very  broad  blades,  therefore,  have  the 
maniteHt  dittadvantage  of  large  entting  angles,  wbieh  win**?  rhcni 
o  eiK-orinior  Increased  resistance  from  the  tissues;  and  they  bavlfl 
ine  adcJition«l  disadvantage  that  the  extremities  of  the  wnun^^H 
eymake  conie  forward  into  the  cornea,  although  the  centre  ini^jH 

"""I  ow'r'I"^  "W^l«  ii  the  invvnilon  <.f  Mr  fl<iwm»n,  iind  U  lilitlily  v«lii*a  by 
mriv^nifni  "^''  '"  "P^"'"'''*""  "'^l"  '*"'  n*MI«  Iho  "»lop"  ii(ri>nU  Hn  pffl<4i'nl  »n4 
w»'in|o,i'l  f  '"™""  "f  lliiriijiiiiil  uli'iidjinit  lli»plol)i>.  Mr.  B'lwiinn  liai  ■Itn  ti-mm. 
Biako  two  *"  ''^  liiniii.knirp  mnilp'witli  a  •tii|>,  fur  rmot  in  which  it  l>  doicrd  1^ 
"•"ll  fnciiEuDt  ill  ccrtnili  "pernlioni  for  I'lmcd  piipd  ] 


it^l^ 


k&irlv  bc-biiid  the  ninr^n.'  On  Ixith  aeconiUfi  Ihey  nro  better 
iTnided,  uitjtccially  as  it  ia  not  difficult,  with  a  knife  of  medium 
width,  to  enlarge  the  incision  at  one  end  in  the  act  of  withdraw* 
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inpthp  blade.  Tn  all  lanp<vl{tiivefi  the  lilsde  should  form  with  the 
■haft  an  angle  ol"  nbout  150%  so  that  the  hnndle  nmy  clear  the 
nppcr  luai^Q  of  tho  orbit  or  the  projection  of  the  no«e,  and  an 

'  (ThU  nil!  mviir  only  whtri  Ih*  pninl»r  ilii>  kiiir*  t<  hirimJ  T'lrtvntil  liitn  (tin 
mnraTity  nf  tli«  cvrnr*.  null  K  may  Iw  pivvvtilcd  ullogplhcr  bjr  linriiijj  tint  Dal  of 
tlta  Itnifc  aliicblly  boUowol  nut  like  n  raxor-Iiliidr.] 
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iiK^isioii  may  be  nindc  with  cqiinl  fAcility  at  any  part  of  the 
corneal  m«tT;iii.  In  «»iiisi  a  lantc-ktiifc  it  19  hoUl  somcuhat  like 
A  pi^n,  between  tlie  thiinih  and  tirat  two  tingers,  in  tiie  left 
hand  for  tlie  tenijioral  side  of  the  left  e_ve  or  the  naaal  aide  of  the 
right,  in  the  right  Iiaml  for  other  jinrts  of  either.  The  ojterator 
stands  Iwhind  tne  head  of  tlie  recumbent  patient,  whose  feet  should 
be  towards  a  window  bo  that  a  ^ood  light  may  fall  directly  n|ioti 
the  face.  Havinc  selected  a  knife  of  suitable  width,  its  point  is 
to  bo  placed  on  the  eye  at  a  selected  spot,  about  half  a  line  )>ehind 
the  cornciil  margin,  dxation  having  fintt  been  made  at  the  op{>o«ite 
side.  The  point  is  then  dirci;ted  toward*  the  centre  of  the  eyeball, 
and  is  slowly  and  gently  pri'sscd  thnmgh  the  t«xtiirM  by  exten- 
sion of  the  tliundi  ami  finger*,  until  it  lyiu  be  Rcen  entering  the 
anterior  chamber.  Then,  while  the  thumb  and  lingerjt  remain 
motionless  for  a  moment,  the  dirooliou  of  the  blade  i«  changed  by 
A  movement  of  the  whole  hand  from  the  wriat,  »o  a»  to  tnni  the 
point  forwards.  It  is  next  pushed  steadily  on  by  continued  ex- 
ten.Hion,  the  o[ieraIor  not  looking  at  the  incision,  but  at  the  farther 
margin  of  the  pupil,  so  as  to  see  that  the  point  clears  the  iris  and 
glides  over  it  to  the  other  side  of  the  chamber,  until  an  incision 
nf  sufficient  length  has  been  made.  If  the  blade  were  then  sud- 
denly withdrawn,  the  aqueous  humor  would  escape  with  a  gush, 
and  the  zonule  or  capsule  of  the  lens  might  be  ruptured  by  the 
shock,  or  the  lens  itself  might  be  wounded  by  the  Receding  point. 
To  avoid  eitlicr  occurrence  the  blnde  is  first  loosened  a  little  in 
the  iim-ision,  so  that  the  aqueous  leaks  out  mnetly,  and  is  then 
withdrawn,  somewhat  slowly,  with  its  jioint  directed  towards  tlie 
cornea,  until  it  has  safely  passcil  the  nearer  margin  of  the  pupil. 
Fixation  must  be  maintained  during  removal,  as  otherwise  the 
eyeball  might  be  suddenly  rolled  upwards  by  retlex  action  of  the 
superior  rei'tus  mnsde. 

The  tnnce-knife  is  chiefly  useful  for  the  preliminary  incisions 
for  ojieralinus  npoTi  the  iriB,  in  cases  in  which  llie  anterior  diam- 
ber  retains  its  natural  sha)>e  and  dimensions.  When  the  iris  and 
lens  are  pushed  forwards,  as  liajioens  in  some  cases  of  glaucoma, 
the  lance-knife  cannot  he  introduced  without  much  danger  of 
wounding  one  or  both  of  these  structures;  and  the  incision  which 
it  makes  is  not  well  adapted  for  the  extraction  of  cataract. 

Tlie  linear  knife— Fig.  45 — is  called  Von  Graefe's  cataract 
knife,  although  it  dates  from  a  period  more  remolc  than  that  of 
the  illustrious  ophlhalinologist  whose  name  ha-;  been  conferred 
upon  it  It  is  Hiuglo-eilgod.  except  for  about  a  line  at  the  point, 
and  is  intcndctl  to  make  a  section  of  the  ocular  tunics  by  cutting 
it*  way  out  with  a  sawing  movement,  after  having  been  intro- 
dueetl  by  puncture  and  couiitcr-puiiotnre.  Like  the  Innee-knifc, 
it  should  be  entered  in  a  dirx'i^tion  towards  the  centre  of  the  eyo- 
hall.  and  lurried  forwards  as  soon  as  its  penetration  is  complete. 
It  fills  ilit  puncture  so  as  to  retain  the  ntjneous  humor,  and  may 
he  carried  acro^  the  anterior  rhaniher  very  deliberately,  hnt,  as 
soon  as  \ta  point  reaches  the  place  selected  for  the  connter-puuc- 
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t»^*l 


tioijs  uiMJii  llic  vvi-Iids,  e«]>eciall,v  when  it  U 
dwirt-d  hi  njilit  the  tamHl  «irtitiigt>  into  two 


tare,  it  should  be  pusbc<i  throuirh  with  a  quick  thrift,  nnd  with 
E  »light  litickwiini  iiioveitiont  of  the  handle  eft*ecte«l  by  mtatioii 
or  the  wrim.  If  this  is  not  doiiv.  tho  jtoint 
U  a[it  10  ^tiile  a  little  backwurd:*  within  thv 
eye,  «nd  In  emerpe  n**arfr  the  <iliiir_v  region 
than  was  intemleil.  The  Mmlo  heing  Mntight 
and  ot'acertain  length, nliinciiiiottA  with  the 
Unoar  knife  must  be  comnieiioctl  on  the  tem- 
poral side  of  the  eye.  It  is  ue<ed  chiefly  for 
cataract  extraction,  and  for  iridoctoiny  when 
there  i»  no  room  for  a  lance-knife  in  the  an- 
terior rhainlter. 

With  I  he  Iiludes  above  dencriWd.  every 
inei»ioii  into  the  eyeball  may  l>e  made  with 
facilitv.  There  are,  however,  many  other 
varieties,  each  with  it«  fancied  Gtnc8«  for 
some  particular  pnKWOiliiii;,  or  with  it«  real 
titnesa  for  the  hand  of  Aome  [larlieHlnr  0|)e- 
ralor.  Beer's  knife  [Fig.  4fi],  the  blade  of 
which  is  a  right-anj(l(-d  triantcte,  cutting  nt 
the  acute  angle  or  point  and  along  the  hy- 
notheniisc,  held  it«  ground  aa  a  cataract 
knife  fur  a  eentury,and  has  only  been  su[>er- 
seded  in  our  own  <Iuy  since  the  operation  of 
flap  extraeliou  has  fallen  into  di^une.  It  in 
a  %'alQahIe  substitute  for  a  8cal|)el  in  ofieni 
'  e  eye  ' 
it  the 
layers.  The  knive«  of  W'enzol,  of  Sichel.  of 
iwott,  and  of  other  hygone  worthies,  arc  still 
need  hy  »oiiie  Aiirge<^)iis.  and  llicir  >>h»]iM  may 
ba  #eeri  in  the  sho|^)S  and  ealaln^mit  of  in- 
atmment  makers.  Ttio  e».«eiili]il  ipialitiex  of 
an  eye-kitife  arc-  that  it  should  U'  t»ymiiieiri- 
cal.aharp,  rigid,  ami  made  of  the  srunllest 
poiiaible  quantity  of  metal.  A  blade  whieh 
la  not  Byninietrical  will  not  fill  ila  puncture, 
and  mayallowa  pivniature  escape  of  anueous 
humor.  A  blade  whifh  allows  no  aqueoua 
humor  to  ei^cape  prematurely  is  an  addition 
to  the  cotitcnts  of  the  eyeball,  and  the 
enialler  the  addition  the  bettor.  Linear 
knives,  as  connnonlv  sold,  arc  lioth  too  thick 

and  too  broad,  and  Ianii-'kni%'es  arc  often  too  thick  along  the 
middle,  ^  that  hoth  are  betler  after  half  a  dozen  grindings  than 
when  they  were  ne>v.  Withoiil  rigidity  the  course  of  the  point 
cannot  K-  ucoiiralely  delemiined  ;  lor  if  ihc  blade  of  a  linear  knife 
were  to  fonn  a  curve  when  Ihe  handle  was  moved  backwardi^,  no 
One  could  foresee  the  exact  point  of  eountcr-puncluro.  A  bhmt 
knifv  is  worse  than  nselesa;  and  the  surgeon  should  always  sat- 
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iafj  hiiiifielf  on  this  score  boforo  Ijcginiiine  an  opcrftt'mn.    The 

beet  t<?et  is  nflbnk-d  liy  a  jiiecc  of  very  tin*  l^i'l  Iwiltior,  sfivlclieii 

over  (he  head  of  a  fitlk-  driirii  matle  Cor  tlie  piirj^iow  (Fis:.  47). 

Whon  tho  i»aiiit  of  n  kiiifr  or  needle  is  f>ini{ilr 

Pia.  41  etHTeivd  to  v^»l  on  the  kirl,  it  »honld  cut  thi-nngh 

hy  it»  own  weijflit  witliont  niakiitg  a  deprvB* 

^ion.  and  without  sound ;  and  when  the  knife 

is  held  it  nhonld  not  only  cut  noisele^dly.  but 

without  convevintt  any  Ben"*;  of  rcsiDtnnc«  or 

vibration  to  the  tingern.     For  lh«  tir«t-naniccl 

triiil  the  drnin  ntuH  bu  held  in  the  hand,  not 

pliK't'd  on  a  table,  tuf  otherwise  the  jioint  nii^ht 

slrikc  and  spoil  itself  in  fulling  through.    \\'\X\i 

linear  or  naimw  Ia)ioi;-kiiive»  or  culling  nt'edlea 

it  is  iieeesfiary  to  tot  not  only  the  ]Hiinl,  hut  al.ii>  the  whole  li^ngth 

of  the  edge  by  n  drawing  eul  ;  and  with  a  two-edged  blade  thia 

ghould  be  done  on  both  sides.     ThoBe  who  neglect  this  precaution 

will  «>metimeB  find  unexpected  difficulty  Iti  converting  an  onsily 

made  pnnclure  into  an  incision. 

Iris  forcejw  are  used  chiefly  for  iridectomy,  and  the  most  gen- 
erally convenient  iiio<lul  is  shown 
in  V'lg.  48.  The  delicate  blade* 
arc  curved  near  their  cxtivrnitiM 
to  form  [nearly]  a  right  angle  with 
the  pest  of  the  instrument,  so  that 
they  can  be  introduced  thnuigb 
an  incision  at  any  part  of  the  oor^ 
in-al  margin,  'fheir  little  It-vtii, 
ohown  Ijoth  o]ion  and  clntK-d  at  a, 
n,  and  r,  are  not  tennina!,  which 
would  involve  a  sort  of  dipping 
action  to  seize  the  iris,  bat  lateral, 
and  on  the  side  of  the  convexity 
of  the  curve,  so  that  the  iris  natu- 
rnlly  tends  to  rise  between  them 
when  they  separate,  Whencloscd, 
the  extremities  an<i  the  vx)Mi«od 
surfacrcM  of  the  iwth  are  alike 
l,  smniith  and   rounded  so  that  they 

II  cannot   ^cnitih   the  edges  of  the 

wound  or  tlie  sinface  of  the  iri*. 
[This  ut>ef>il  moditication  of  the 
iris  foreeps  is  the  invention  of 
Liebreieh  [Ari'liires  of  Op/tl/ialinot. 
or/If  mill  OfUoo;/,  I,  I,  pi.  '.''If.  Licb- 
ivich  has  also  very  ingeniously 
moditie^l  the  mechanism  of  the  ina 
foiveps  (Fig.  49).  enabling  it  fully 
to  take  the  i^lace  of  the  complicated  canuTa  forceps  of  IJesmarrea 
(,Kig.  60).     We  presume  this  is  the  iiistrumeut  coudeinned  by  the 
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author  in  the  Itat  lin«t  of  this  piirHgnkph,  ii  juilgmont  in  which 
we  <.^niiol  ctiiK'ur.]  Tliu  ciiiitilji  toixvj"*  i  Vi<s.  oO>,  liavo  tlic  lulvan- 
tagc  of  rvqiiiriiig  only  h  very  «iiiall  wuuiid  of  ciitniiict.',  iiutwilli- 
»ritii<Iiiig  wJiicli  \hcy  oxpnml  frvclv  ivitliiii  tho  eye.  Tlicy  are 
cJiiefly  ii«*<i  tbr  the  removal  of  iilireds  of  ojiiwiiie  «ii>»iiIe,or  of  false 
iiieniliraric.  from  llie  jm|iilliiry  Bpacc ;  aiul  a  ttiii^le 
haiiillt^  Dinv  Ire  lilted  nith  blades  of  iliHoit-nt  InngtiiH 
811(1  i]ilt'4^reiil  widths  of  opening,  some  with  Intcrnl  and 
some  with  terminal  teetli.  By  piN»sing  the  Irigeer  on 
the  handle,  the  canula  is  pushed  forwards,  the  oladea 
are  clo««),  and  the  io«tnuiicnt.  reduced  to  the  dimen- 
eions  of  a  fine  prolx-,  may  I'e  introdu'-ed  through  the 
pnnclurc  mudv  by  thv  emallett  cutting  iifcrlli-.  When 
tho  ]'rv»»urc  on  tlic  IriirtjiT  it  Mtixod,  lliecHiiula  recede* 
ami  iliv  blaile^  expiitid,  tn  be  at^nin  <-loseil  utHin  anything 
whieh  '}»  pre«cnte«I  to  their  giiwp;  aii<l  in  the  iiieau- 
while  the  eanula  will,  partly  at  lea-^t,  prevent  i  he  e*cfti>o 
of  aiinenuit  humor,  so  a9  to  allow  the  innlninieiit  to  l>c 
frc«ly  moved  within  the  eye.  A  clumsy  fluliAtilnte  for 
the  eanuta  forceps,  lately  invented,  is  inferior  to  them 
in  every  resjicft  but  one,  even  in  the  best  form  which 
has  been  given  to  it  by  KngHsh  makers.  Its  solitary 
apparent  advantage  in  that  it  can  be  made  to  enter  the 
eve  froiii  the  nasuT  side;  but  even  this  is  only  of  color- 
able utility,  U8  (he  eaiudu  forceps  can  almost  always  be 
carried  across  the  chamber  to  any  point  where  they  are 
mjutred. 

Scissors  arc  of  various  *hancs.  mitl  arc  used  for  cutting 
the  iris,  for  enlarging  incisions  in  the  cornea  or  at  its 
margin,  for  dividing  (be  conjunctivn  and  tctidons  in 
»t ml>i»oui.'>  and  in  enucleation  of  tho  eycbal),  and  for 
dividing  the  opiic  nerve  in  the  laRt-namctl  (ijK-rulion. 
For  culling  the  iris  ihcy  are  usually  «iiu;iiliir,  ii«  at  a 
(Hg.  .'il).  Some  surgeons  like  them  probc-pninteil  on 
oii«  or  both  blades:  I  pi-efer  to  have  boih  bladea  a»  fine 
and  sharp  aa  possible.  Kor  all  tho  other  purjiofle«  they 
t  should  he  curved  on  the  flat  (ii.  Pig.  Mi,  and  should 
have  points  which  are  hardly  blunt,  but  with  just  euf- 
ticient  ronndnesa  and  smoothness  ti>  gUdu  easily  over 
the  sclerotic,  hctwecn  it  and  a  teiid'>n,oi'  to  jiass  be- 
Ineuu  the  comcii  Hiid  iris  without  injuring  cither.  The 
keernnsss  of  sci^^nrs  \»  best  tried  ujmn  a  piece  of  the 
thinnest  ti»sue.^per,  well  wetted;  and  they  should 
cut  this  cleanly,  (|iiitc  up  to  their  points,  without  bending  or 
folding  it  in  ihe  lenst.  They  should  al»o,  a»  cutlei-s  say,  work 
"owoetly ;"  thai  is,  they  should  convey  to  the  lingers,  during  slow 
clo!iur\%  a  uniform  sensation  of  smooih,  clinging  <roiitHct  between 
the  edges,  from  heel  to  point,  without  grating  or  Imi-shnes*.  If 
ihey  grate,  the  fault  may  often  l>e  corrected  by  drawing  the 
thainb-nail,  or  in  very  tine  sciseore  the  pulp  of  the  thumb,  with  a 


whii^h  throws  th«m  out  of  gear.  Tlicy  ulioiiM  alwaya  l>e  caivfiiny 
exairiinpii  beforf  use,  liccauee  it  is  very  mitbrtniiBte  when  they 
tloRc  u[Hiii  thf  iris  witlioiii  diviiliiig  it,  and  etil!  more  so  wlieii 
they  retain  it  between  their  iwiiits  after  the  fashion  of  forcena. 
The  best  way  fo  take  enre  of  them  is  to  apply  a  minute  t|iiuntity 
of  watehnmker'a  oil  to  their  joints ;  and,  alter  ui^.  to  wm-h  them 
in  hoilinjr  water,  which  renders  the  metal  sufficiently  hoi  to  dry 
itself  completely  after  being  wiped. 

'  ITIic  cdgu  oftbp  blu'liitor  Kiwur*  riiu>>l  tint  tiiiii  oiiiwiirdt.  ov«ti  in  ilio iliKbleit 
<lrBP«i,  fiif  in  ilijtt  esie  Uicy  will  noi  cul ;  un  llii;  utlicr  liHiitl  ihcy  alivulil  iiul  turu 
inwuil,  lut  Ibpy  grnlu  Id  working.] 
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Tor  nse  in  the  left  hand,  ordinary  aciesore  require  a  special  form 
of  manipulation.  They  are  bo  made  that  the  natural  opponency 
of  the  right  thumh  and  niedius  brings  their  edges  into  opposition, 
while  the  left  thumb  and  niedius  tend  rather  to  separate  them. 
"When  they  are  to  be  uaed  in  the  left  hand,  the  thumb  should 
pass  through  the  upper  loop,  and  the  ring  finger  through  the 
lower,  as  shown  in  Fig.  52.    The  medins  should  rest  in  front  of 

Fio.  w. 


the  lower  loop,  and  in  firm  contact  with  it.  and  the  point  of  the 
index  against  the  lower  blade,  a  little  in  front  of  the  joint,  and 
should  there  make  pressure.  Thus  heid,  scissors  wilt  cut  to  the 
points  as  well  in  the  left  hand  as  in  the  right.  For  excising  a 
portion  of  iris,  it  is  generally  possible  to  take  the  scissors  in  the 
right  hand  for  either  eye ;  but  for  eniarging  the  right-hand  ex- 
tremity of  a  wound  in  the  corneal  margin,  for  strabismus  opera- 
tions on  the  left  eyelids,  the  mastery  of  scissors  with  the  left 
band,  if  not  essential,  is  often  conducive  to  neatness  and  dispatch. 
Davie!  invented  the  two  paii-s  of  scissors  called  after  his  name,  for 
enlarging  the  section  in  flap  extraction  of  cataract;  and  one  of 
thefle  pairs  is  expressly  shaped  for  left-handed  use.  We  are  in- 
debted to  Dr,  Noyes,  of  Jfew  York,  for  the  scissors  shown  in  Fig. 
53,  in  which  the  ordinary  looped  handles  are  replaced  by  springs, 
and  the  blades  are  opened  and  closed  by  simply  making  and  re- 
laxing pressure.  This  form  may  be  used  efjually  well  in  cither 
hand,  and  is  very  convenient  for  excising  the  iris,  as  well  as  for 
other  purposes.' 

Besides  the  foregoing  instruments,  there  are  many  more  which 
form  part  of  the  e^juipment  of  an  ophthalmic  surgeon;  but,  while 
those  already  described  are  of  general  applicability,  so  that  a 

'  [De  Wecker's  ingenious  iria  tcii«or«,  illustrated  in  chHptor  viii,  mny  very  well 
rcpliice  tbose  ibuwii  in  Fig.  GS.] 
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knnwimlge  of  their  pcouliaritius  and  «*<m  iinOci-lios  llic  jirincijdeft 
of  t}io  art.  the  roniaitiiliT.  gviivnilly  *ti'4ikiiig.  are  e«<'h  emjiloyed 
onlv  for  some  siDgle  ]>iir|Kiyo,flri(l  will  bo  btwlitescribed  when  that 
purpose  i«  it«elf  under  cntiitidorHtioti. 

In  wuighing  the  <;in.-iinis  la  run's  whi»-h  may  render  an  operation 
upon  the  ejo  expedient  or  iii?re*aiiry,  or  whirh  may  condnce  to  a 
aueeywifnl  or  ini«uecee^fnl  ii*siie.  it  is  neeos^ry  to  rememtwr  the 
tw<)luld  olianioter  of  the  organ  ;  first,  as  n  living  part  of  tlie  hu- 
man frame;  scvoudly,  as  an  ojrtical  instrument.  An  oponition 
Crt'ormed  for  the  restoration  of  sight  mnnot 
<  said  to  fail  Hurgiciilly  unlvi<«.  i>y  di-laycd 
healing  or  )iub»L-c|u<;nt  inflaiiniintioii,  the  lex- 
tunjs  of  thu  cyv  are  injured  or  rteslroycd. 
lint,  himever  i-niiipleti-  l\\i!  surgical  fluofeas, 
ihu  oiitratinii  fiiili*  njiticallv  if  sight  is  nol  re- 
etort-u ;  and,  while  the  chances  of  surgical 
ftucocHS  can  genenilly  be  determined  before- 
hand with  great  precision,  the  optical  success 
limy  dejwiiti  upon  conditions  the  presence  or 
absence  of  whiih  it  is  not  possible  lo  ascertain 
with  exactness.  For  instance,  I  was  lalcly 
consulted  by  a  young  lady,  one  of  whose  eyc« 
had  been  destroyed,  and  the  otlicr  gri^atly  in- 
jured, by  purulent  ophlliaimin  in  infancy.  In 
that  wliicii  was  only  injured  the  cornea  had 
been  perforated  by  an  ulcer,  and  mm-h  flat- 
tened during  the  healing  process,  white  a 
great  jiurt  ot  the  margin  of  the  pupil  had  be- 
come adherent  lo  the  cicalrix.  Most  of  the 
cornea  was  clear,  and  there  waa  a  very  small 
pupillary  opening.  The  eye  was  in  constant 
movement  from  nystagmus,  but  the  patient 
could  lind  her  way  about  and  could  read  let- 
ters of  Large  ty[)e.  Xow  in  this  instance  an 
irirlectomy  for  the  formation  of  an  artificial 
pupil  was  almost  certain  of  success  surgiailly  ; 
t)ut  its  optical  success  was  very  doubtful. 
The  chances  of  loss  of  the  eye  from  inflammo- 
tinn  or  suppuration  after  the  iridectomy  were 
so  small  us  Hcaru<-ly  to  have  any  sppret-iable 
weight :  but.  asi<uming  the  heallJiinesa  of  the 
retina,  the  uinnunt  ol  improvement  of  sight 
would  still  t>e  determined  by  the  degree  and 
kind  of  alteration  in  the  shane  of  the  conies, 
by  the  stale  of  the  crystalline  lens,  and  by 
the  disturbing  effect  of  the  nystagmus.  Xone  of  these  elemenla 
could  be  estimated  excepting  by  actual  trial  after  an  ojwrHtiou  ; 
anil  the  only  opinion  wliieli  eould  be  given  previously  wa»  that 
the  case  was  one  in  which  an  artificial  piipil  might  be  safely 
made,  and  would  possibly  be  productive  of  much,  almost  cerwinly 
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of  some,  improvement  of  visual  power.  In  a  general  way,  the 
Burgeon  ia  first  called  upon  to  estimate  the  surgical  risks  of  a  pro- 
posed operation ;  and  next  to  consider  what  nnioiint  of  optical 
gain  win  be  likely  to  follow  Burgical  success.  It  is  necessary,  of 
course,  to  t^ke  into  account  the  presence  or  absence  of  any  pro- 
gressive changes  within  the  eye;  because  there  are  some  states  of 
chronic  inflammation,  tending  to  go  on  from  bod  to  worse,  in 
which  an  operation  may  not  hold  out  any  brilliant  prospect  either 
surgically  or  optically,  but  in  which,  nevertheless,  it  may  be  the 
only  course  which  holds  out  any  good  prospect  at  ail.  But  apart 
from  cases  of  this  kind,  the  surgeon  should  usually  be  able  to  lay 
before  his  patient  an  opinion  first  as  to  the  probable  safety  of  an 
operatiou,  next  as  to  the  probable  benefit  to  be  derived  from  it ; 
lastly,  as  to  the  tendencies  of  the  case  if  nothing  is  doTie.  In  a 
case  of  uncomplicated  catiiract,  for  example,  it  would  be  fair  to 
say  that  an  operation  aftnrded  the  only  proB|)ect  of  escape  from 
blindness,  that  the  chances  of  surgical  success  were  at  least  nine 
to  one  of  failure,'  and  that  surgical  success  would  bring  optical 
success  in  its  train.  In  a  case  of  partially  detached  retina,  it 
would  be  fair  to  say  that  an  operation  would  be  wholly  free  from 
surgical  risk,  but  attended  by  only  a  slender  prospect  of  optical 
success.  In  a  case  of  glaucoma,  as  long  as  any  vision  remains,  it 
may  generally  be  said  that  the  surgical  risk  is  inappreciable,  and 
that  some  degree  of  optical  success  is  almost  certain;  white,  if 
nothing  is  done,  incurable  blindness  will  be  the  only  [mssibJe  issue. 
If  matters  are  stated  to  a  patient  in  this  way,  and  the  several 
elements  which  enter  into  the  case  are  separated  for  his  considera- 
tion, he  will  generally  have  no  difficulty  in  deciding  upon  the 
course  which  it  will  be  best  for  him  to  nurwue ;  %vhereas,  unless  he 
is  informed  that  the  questions  of  surgical  and  of  optical  success 
are  to  some  extent  distinct,  he  will  occasionally  be  disappointed 
by  the  results  of  even  the  most  judiciously  planned  and  most 
Bkillully  performed  operation. 

There  could  be  few  greater  benefactors,  if  not  exactly  to  the 
human  race,  yet  at  least  to  the  numerous  class  of  ophthalmic 
patients,  than  he  who  would  invent  and  bring  into  general  use  a 
new  word  by  which  to  express  the  dealings  of  surgery  with  the 
eye.  To  the  public  genenilly  an  "0[>eration  "  suggests  something 
after  the  manner  of  a  thigh  amputation  in  the  days  when  there 
were  no  anipsthetics ;  and  many  persons  shrink  from  the  mere 
sound,  without  considering  how  little  it  may  mean.  An  incision 
which  cannot  attain  a  maximum  length  of  half  an  inch,  which 
cannot  involve  danger  to  life  or  limb,  and  which  at  the  worst 
can  only  fail  in  attaining  a  desired  end,  is  not  a  matter  that  need 
excite  much  apprehension;  and  these  conditions  are  l'ulfille<l  in 


1  [In 

in  in-fi  I 


2124  eitriclions  refmrtpd  b;  Arlt,  h  anLiirncliirv  visuiil  rNiilt  witaoliiHined 
(61.36  per  rent.) :  25'i  olhrTB  (I'J.OC  per  cont. )  wpre  rfcordc-d  hi  imfHiisfhe- 

Xory,  but  wilb    ■  proip)'Ct  of  bpin;;   mudu  gHtinfuctory  bv  a  Bn'oiidHry  npirHlinn  ; 

U*i(6.69  percent.)  were  lotai  Tailurei.— Arlt,  Oniffe  und  tiaemUch,  Ji'aiidbuch,  III, 

pp.  217-219.] 
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probably  90  per  cent,  of  the  instances  in  which  an  operation  npon 
the  eye  is  rccoiiiiuoiidtfd.  In  a  small  proportion  of  canes,  nn  eye 
with  dt'fcL'tive  sight  i«  cxposeJ  to  some  ilmiger  of  losing  what  it 
po«84^itL'S.  in  the  hoi.w  tlint  it  may  obtain  much  more:  bnt  this 
ahciukl  *io«roely  over  be  done  unless  (hero  «ro  two  eyes  to  deal 
with,  of  which  oniv  otip  is  put  in  jeopardy  ;  and  novcr  unk'ss  the 
pi-oKiihility  of  benefit  far  oulweifrha  the  probftbiliticsof  inisrhnncc. 
While,  iherefon?,  it  is  nlwiiys  iieceaaary  to  state  risks  clearly  An<] 
fairly,  and  to  remind  a  patient  that  every  human  action  may  hare 
two  isauGs,  fltill  the  proper  attitude  of  mind  towards  ophthalmic 
operations  is  to  oonsi(]er  it  a  fcround  for  congratulation  that  a  case 
admili^  of  surgical  interference,  and  not  a  gmund  for  condolence 
that  it  rei]nires  it.  In  order  that  this  attitude  of  mind  mav  be 
maintained,  and  generally  recHgnizod  as  an  appropriate  one,  it  is 
incumbent  upon  surgeons  to  be  sure  of  the  reasons  which  lead 
them  to  advise  an  ojtenUion,  and  to  bo  explicit  with  regard  to  the 
priispectn  which  attend  it;  so  tliat.  whatever  may  be  the  result, 
the  patient  may  alwiiyi*  feel  lliat  helms  been  trentetl  with  enndor, 
and  lin«  not  bei^n  induced  by  overwroni^ht  cJCinvtuliims  lo  submit 
to  a  proi^dure  from  which  he  has  tailed  to  di-i-ive  ndvanlnge. 

It  can  hardly  he  said  that  0[wrations  npon  the  eve  require  any 
kind  of  preparation.  When  the  tlap  extraction  of  catar.iet  vras 
genornlly  practiced,  it  was  held  to  be  important,  on  account  of  the 
(iiKG  of  the  corneal  wound  and  of  the  necesflity  of  maintaining  [wr- 
feet  coaptation  of  its  edges,  that  the  patient  should  be  kept  for 
twenty-four  hours  or  longer  in  almost  ahsohite  rest,,  and  fspt^cially 
without  action  of  the  bonels,  for  fear  of  the  fmssiljle  eliwls  of 
straining.  It  was  ihercf(ire  customary  to  administer  a  laxative 
on  the  day  befoi-o  the  operation,  and  to  give  afterwards  a  small 
dose  of  ojiium,  or  of  aonie  equivalent  medicine,  by  which  the  neo- 
eesarv  quietude  might  be  secured.  For  the  same  reasons  cough 
was  held  to  be  almost  prohibitory  of  cataract  cxtrai^tion.and  to  ue 
a  ninludy  wliich  must  be  suhrlacd  or  ciirwl  before  the  operation 
could  be  undertiiken  with  prudenea  The  Kuudlcr  and  ditlvrently 
situated  incisions  of  flic  present  day  render  these  prcttautious  wetl- 
nigh  superfluous;  and  although  no  one  without  urgent  ikcocs»ity 
would  operate  upon  a  patient  with  loaded  bowels,  or  who  was  dis- 
turbed by  paroxysms  of  coughing,  yet  either  of  these  condilionB 
must.  lie  of  a  declared  character  in  order  to  be  regarded  as  a  potq- 
tive  olistacle.  In  a  t;eiieral  way  it  mav  he  saiil  that  any  patient  who 
is  in  fairly  good  health,  as  measured  by  his  own  personal  standan), 
is  lit  at  sliort  notice  to  undergo  any  eye  operation  which  bis  case 
may  rociuire  :  and  I  myself  greatly  prefer  to  abbreviate  as  mnch 
as  may  Ite  possible  the  stage  of  ant iciiatt  ion.  the  time  during  which 
something  is  impending.  When  delay  is  necessary  ou  other 
grounds,  the  interval  may  be  Ufefully  eiiiployiil  in  endeavors  to 
improve  the  general  health  ;  bnt  it  must  be  rememliered  that  anx- 
iety is  one  of  the  most  potent  agents  in  the  production  of  depraved 
or  perverted  tnilritiou,  and  that  anxiety  arising  from  fear  oi  blind* 
uess  is  apt  to  be  of  an  exceedingly  oppresaivo  character.    'iTiere 
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are  miinv  oftoea  in  which  the  knowledge  that  an  operatinn  has  hecn 
iJcnie  ana  la  over,  atid  that  there  is  every  prosjiect  of  ita  being  aac- 
reiafal.  will  he  the  most  potent  tonic  that  cun  he  administered, 
oae  which  will  do  more  to  clean  the  tongue,  to  restore  appetite 
»ai  digestion,  and  lo  give  refrenhitig  sleep,  than  all  the  drugs  at 
ibe  dispoi^al  of  the  pbv/iciun.  There  are  some  conditions,  more- 
over, in  which  an  oj>cration  remove*  a  source  of  irritation,  and  in 
llivse  all  uuncceDeary  delay  \*  i^trongly  to  be  deprecated.  If,  for 
example,  an  eye  is  iriSamed  or  painful  by  reason  of  the  proHsare  of 
a  di)^p)ace<^l  or  wonndeii  Ion*,  it  will  Ijc  wor*e  than  useli-6^  to  em- 
jjny  antiphlogistic  or  »('<intive  trearment.M  long  as  tlio  eausc  of 
(bcdi«tiirb«nc«  ia  nermittetl  to  remain  tinretnovo'l. 

The  iteaaiin  of  liie  year  in  wliieh  ojierations  ujion  the  eye  arc 
jierformed  does  not  exercise  any  apprei-iiible  influence  n[)on  their 
success.  In  former  times  it  was  enatoniarv  loaroid  the  cxtmciion 
of  cataract  during  the  winter  months  ;  but  this  precaution  hna 
long  been  laid  aside,  and  experience  has  shown  (hat  it  was  an  un> 
neceesBrr  one.  Ojieralions  upon  the  iris  may  be  done  at  any  time, 
and  are  often  matters  of  urgeiR-y  which  must  lie  done  whenever 
the  need  for  tlicin  nri^w*.  Operation;^  for  cataract  are  often  per- 
fnnneil  upon  ngi'd  and  feeble  patients ;  and  for  thc«e  some  circnm- 
epoction  t*  retjuireil.     It  would  bo  nnwiiic  to  opcrute  during  the 

{in-valenee  of  uitonw  cold,  or  even  dnring  the  hrat  days  of  miarp 
rtwt.  when  the  cirt-ulalion  of  ol<l  people  iaapt  lo  be  dcprt*>'eii,«n5 
Ibeir  |>OHers  of  healing  are  rednoeil  in  proportion,  li  would  be 
unwise  to  oficrate  during  exocssive  heat,  whi<.'b  relaxes  the  skin, 
rvndcn*  idd  people  irritalde  and  r<«lk«s,  interferes  with  sleep,  and 
imfKiira  n|<]>etite.  Other  things  hf^ing  «pial,  it  is  best  to  operate 
when  there  ia  a  reasonable  j)roapeet  of  the  patient  being  able  to  go 
out  of  doora  dnring  the  i>eri(Kl  of  eonvaleseeiK-e.  Witli  due  regard 
to  ftneh  considerations  as  these,  there  is  really  no  r^^ason  for  |>re- 
fcrring  May  lo  XoveniK-r  ;  and  statiFtieson  the  largest  scale  »b.iw 
DO  dinerencea  between  the  results  of  one  month  and  those  of  An- 
other, 

The  poeition  of  the  patient  has  already  been  referred  to  inci- 
dentally.but  it  is  a  matter  which  requires  man  detailed  mention, 
lie  should  lie  iUt  npou  his  baek.  with  pillow  enough  to  render  the 
plane  of  his  face  bori«<nital,  or  even  to  rai^e  tlie  lorebead  a  little 
above  the  level  of  the  chin.  The  feel  should  l>o  towards  u  »vindow, 
tbroLigb  which  the  dires-r  rays  of  iIkj  sun  are  not  shining,  so  that 
diliusi.^  daylight  may  fall  full  u|>on  1  be  face.  When  this  cannot  be 
arranged,  tlie  window  may  hv  on  the  right-hand  aide  for  the  right 
eve,  and  on  the  left-hand  side  for  the  left,  so  that  the  shadow  of 
tJie  nose  may  not  interfere  with  the  illumination.  The  height  of 
the  i"onch  should  be  such  that  the  ofjerator  reaches  the  ej'e  with 
eomfort,  neither  stoojilng  over  it  nor  being  himself  too  low  ;  and 
the  width  should  be  such  its  to  afl'ord  free  access  to  the  patient  on 
kll  aides.  In  a  private  houmc,  the  be^t  couch  is  generally  formed 
by  two  small  tables  put  togetlicr,  with  a  folded  bliinkot  as  a  cushion 
to  lie  upon,  and  a  single  pillow.    Tlie  length  should  be  such  as  to 


support  the  whole  frame :  but  theru  ih  no  gtvat  hnriri  in  tiiflVrtiigfl 
the  feet  to  overhung.     A  bcil  ut gcni'rally  l««  «uilitl)li;,  bociitisc  Ilia V 
head  or  foot  rail  woiihl  be  in  thu  way  uf  the  opcmtor;  ddiJ  nliui  j 
the  pati«ni  \«  luiil  iktimh  u  wiilcbeil  the  t'nvo  U inconveniently  ln«^ 
ami  It  i»  (lifKeuU  for  tlio  ui<:*iiinut>t  to  (pain  rcndy  Noce<»  on  eitUS 
sUlo.     For  iuo»l  o|(oniiioii!*  tbf  siirij(^i>ii.  if  niiiliiilexlrons,atiiiiilM 
behind  the  juLtienl'^  ln;uil.t1iro>'lIy  fm-iiie  tlic  wiiiilow.   The  x»i*(S 
ant.  who  may  be  reiinired  to  pertbrtn  lixalion.ahonld  Btandou  tlie 
Ki<Ic  of  the  eye  nniier  operation,  about  llie  level  of  the  pattL-nt'^ 
c1i«sl ;  nnd  the  ailministrator  of  chloroform  or  ether  on  ttK>  u[-|in- 
»i(e  aide.     If  the  eurgoon  Sa  not  smbideitroiis.  ho  nuist  vary  uift 
po«ilinn  Ra  circumstances  may  require;  and   his  U)t«iKtanl«  iiins't 
oe  gnided  by  hitt  niovciuente, 

The  8nrj;cry  uf  tlic  eye.  like  thiit  of  other  organs  '*  largely  in- 
debted to  the  cToployuK-nt  of  ani^ithvticB  for  tliv  |>crfcctioti  to 
which  it  liuit  bi>eii  Iiroitgbt.  Tliu  |>r>i>uliir  notions  of  tho  ftunKiltvo- 
iiewof  the  «ye.  dc|iotidiiig.  it:t  they  do,  upon  the  Beiisilivvn«sa  of  lU 
surfucu  to  iiiechniiicid  or  cheniiciil  irnlniit*.  iiiv  jrivaily  cxnl;Jp,■^ 
Bted  ;  «n<l  llie  ojienilioriti  are  in  trnili  not  very  [iniitful.  The  ad* 
va'iliii;e-'*  of  an  ftniesitietii-  iim  almost  entirely  due  to  the  way  in 
which  it  facititnleA  tixnlion,  ami  otlier  means  of  obviating  the  ii>- 
stiiliility  of  the  gU>be  ;  and  to  the  way  in  which  it  overcumcs  the 
tendency  to  contraction  of  the  recti  and  orbicularis  nniscles.  Tliu 
superior  rectus  muscle  hold*  a  specially  protective  relation  to  Iho 
eyeball,  by  virtue  of  u  reflex  or  untoniatlc  action  which  is  <|nite 
beyond  the  control  of  the  will,  liy  this  action,  dnrin*;;  sleep,  the 
corncn  is  rolled  upwards ;  iind  ihe  same  movcinunt  occurs  npoii  I  he 
fir'^t  warninj;  of  diinscr.  So  pnimpl  is  it.  that  in  a  caw;  in  wliieh 
a  Avatcd  person  was  siablicd  with  a  penknife  by  one  who  was  staod- 
ing  over  him,  the  blade,  nlth()n<;h  it  passed  through  the  np[>cr  lid, 
penetrated  the  sdeii'tic  below  tlie  cornea.  A  glance  at  Fig.  1.  ]>ago 
19,  will  slmw  that  when  once  the  externa!  ocular  tunic  bn»  Ijccn 
divided  in  t'l-ont  of  the  iris^and  the  aipicout  humor  evMcmiloil,  the 
deltcnie  membrane  ealk-d  ihc  zonide  of  Ziini  ir.x)  ia  nil  that  ]tn- 
vents  the  escape  of  the  leuA  and  of  the  vil  ii>ors  humor ;  and  lhi« 
metiibrane  would  be  ruptured  by  n  very  small  amount  of  muscular 
efi'ort.  In  the  cataract  exti-aetiona  jierformed  prior  to  the  use  of 
chloroform  a  detinite  percentajre  of  I'ailureii  wiia  trai'isible  to  this 
cause:  the  puucluro  and  connterpnncture  producing  muat^'ular 
Bpaeni  which  ruptured  the  zonule,  forced  out  the  vitreoua  after  it, 
and  sometimes  ball  emptied  the  elobe.  The  operator  was  supposed 
(o  wait. before  completing  his  seciioii,  mitil  all  itiusculurspa«tii  bad 
iubsideil ;  but  this  vra*  not  always  possible  in  practice,  and  tlie  injury 
wa'i  doubtle»^  frditK'utlydime  wbdst  the  knife  was  still  in  the  eve. 
Fixation  was  csix-cially  dangerous  under  such  circumstances,  W 
cuuitc  it  was  iilnnxt  stiire  both  i<<  excite  and  to  maintain  retlvx  mus- 
ouliir  coiitractioti :  and  a  ooniiiniing  irrilntion,  which  the  etl'ort  of 
the  aiiiierior  rectus  t'nils  to  shake  ot!'.  is  likely  to  pro«lucc  spa«m  of 
the  other  recti  muscles  also,nn(l  hetiec  general  eomprcsi^iou  of  the 
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eye.    Withoat  fixation,  it  is  hardly  pos8i!)le  deliberately  to  select 
tbepoiutsof  puncture  and  counter-puncture,  inasmuch  as  jerking 
movements  of  the  eyeball  are  apt  to  follow  the  first  contact  of  any 
sharp  inatrumeut;  and  almost  the  only  exception  to  this  Btate- 
Dient  is  when  the  puncture  ie  made  at  the  outer  part  of  the  hori- 
trnital  meridian,  and  when,  a  speculum  being  dispensed  with,  the 
globe  is  steadied  by  counter-prcBSure  with  the  fingers.     But  ojjera- 
tions  at  the  upper  miirgiu  of  the  cornea,  such  as  iridectomy  and 
the  modern  forms  of  cataract  extraction,  may  be  said  absolutely 
to  require  the  speculum  and  fixation ;  and  although  they  may  be 
Buccessfully  accomplished  without  an  anicBthetic,yet  they  are  then 
Dnnecessanly  difi]cu1t,and  are  attended  by  an  abnormal  percentage 
of  failures  and  disasters.     For  a  long  time  the  employment  of 
chloroform  was  resisted  by  ophthalmic  surgeoiie,on  account  of  the 
vomiting  which  it  occasions  in  some  persons.     It  was  feared  that 
this  vomiting,  especially  after  cataract  extraction,  might  itself  pro- 
duce expulsion  of  the  vitreous,  or  even  hiemorrhage  within  the 
ere;  but  it  has  been  found  in  practice  that  the  dangers  of  sick- 
ness are  far  less  than  those  of  irregular  muscular  contraction.    liy 
proper  precautions,  sickness  during  or  after  aniesthesia  can  be  pre- 
vented in  the  great  majority  of  cases;  and  it  never  occurs  with- 
out warning.     In  the  course  of  an  operation,  if  sickness  is  seen  to 
be  iDiminent,  the  surgeon  should  desist,  should  remove  the  specu- 
lum from  between  tlie  lids,  cover  them  with  a  ball  of  soft  sjionge 
or  cotton-wool,  and  make  gentle  pressure  upon  this  with  the  palm 
of  his  hand,  so  as  to  support  the  eye  until  vomiting  has  ceaseil. 
In   the  meanwhile  the  j)atient   should  be  rolled  over  u^x>n  liis 
Bide,  and  from  this  to  a  sumi-pronc  position,  so  as  to  facilitate  the 
escape  of  anything  which  is  ejected.     As  soon  as  there  is  a  loll  in 
the  sickness  the  patient  may  be  again  turned  upon  his  hack,  tlie 
aneesthetic  again  administered,  and  the  operation  proceeded  with. 
Muscular  spasm  ditfers  from  sickness  in  these  res]Mcts,  that  it  is 
more  dangerous  when  it  occurs,  that  it  occurs  without  warning, 
and  that  external  support  is  of  less  avail  against  it.    Taking  opera- 
tions nil  round,  it  may  fairly  be  said  that  a  passive  eye  is  tiie  first 
condition  of  facility  to  the  surgeon,  and  of  security  to  the  ]»atient. 
I  do  not  think  that  the  refusal  of  a  }>atient  to  take  an  auFesthetic 
would  justify  a  skilful  surgeon  in  refusing  to  perform  any  opera- 
tion upon  the  eye;  but  it  would  certainly  entail  upon  him  the  duty 
of  explainiTig  that  the  chances  of  a  successful  issue  would  be  se- 
riously diminished.     [It  is  the  conviction  of  many  good  surgeons 
that,  with  patients  of  average  self-control,  most  ojierationa,  includ- 
ing iridectomy  and  cataract  extraction,  may  be  performed  as  safely 
and  as  well  without  anresthesia  as  with  it ;  the  question  of  the  ad- 
ministration of  an  aniesthetic,  and  we  agree  with  the  author  in 
preferring  ether,  may  be  decided  in  each  case  for  itself,  as  the  good 
judgment  of  the  surgeon  may  dictate] 

Ihe  unpleasant  effects  which  attended  upon  the  use  of  ether  at 
the  time  when  it  was  first  given  as  an  anesthetic,  led  Sir  James 
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Simneon,  ae  is  well  known,  to  Hu^gcst  chloroform  as  a  snb»titiite 
for  It;  and  this  agfiit  for  many  jvars  lu'M  its  ground  verj-  firmly 
ill  Englinid.  But  ibcrc  i«  it  gravt-  objcftion  to  chloroform  in  ita 
ocoasiuiial  tendency  to  prwlucc  doath ;  a  t«i»deiioy  which  is  often 
forcshadowod.  in  agi-d  ^looplo,  by  gruitt  pallor  of  th(5  surface  and 
deprCMi^iou  of  the  hoart'^  action.  On  t)ii«  account  thvrc  hae  been 
for  (lorric  tinK-])H.-'t  udii<p'i«ilioii  to  return  to  vthoi-;  and  it  has  been 
larv'.'ly  used  in  ^i^nera!  snri^ftrv  itt  St.  (.Jenrgv's  Ilo«pi(al,  siiioo 
18i  I.  Mr.  VVarringlori  Ilawanl,  who  was  thun  sunji™!  ivgi^trar 
there,  and  by  whom  it  wax  reintroduced,  gave  it  for  nic  to  incvcrul 
patienta ;  but  we  wore  both  of  opinion  that  it  faifcd  to  produce 
the  complete  muscular  relaxation  which  is  so  necei^sary  for  opera- 
tions upon  the  eye, and  we  relurned  for  a  time  to  cli loroform.  In 
1872,  however,  the  occurrence  of  several  deallis  from  cbjorolbrm 
strongly  directed  attention  to  the  subject;  and  in  the  same  year 
Dr.  B.  .Joy  Jetiries,  of  Boston,  U.  S  ,  read  n  paper  before  the  Inier- 
tiational  Congress  of  Ophtlmlinolo^-.in  which  he  maintained  that 
ether  was  not  only  a  perfectly  efflcieut  aniemhetic  in  ophthalmic 
Hureery,  but  also  that  it  was  aljsoliitcly  sale-  To  mv  objection  that 
it  did  not  sufficiently  relax  the  muscles.  Dr.  JeflVies  replied  that 
thiswHSaqui^^tion  of  the  mode  of  administration  ;  and  he  assented 
to  my  r(.'(]uc-»t  thai  bo  would  conic  to  ?*t.  <Jcoriie'»  liofpiial  to  give 
an  illu^itralion  of  the  nindw  wliich  lie  employed,  Jto  administered 
ether  to  live  or  six  paticnl*  in  succession,  and  their  complete  pas- 
sivenc^s  left  nothing  to  be  desired;  insomnch  tiiat  I  extracted 
cataract  from  both  oyct  of  one  of  tiiem,  without  being  reminded 
of  the  existence  of  the  recti  or  the  orbieulari;*  This  exi-ellcnt  re- 
sult WHS  due  to  the  frctedom  with  whicli  the  ether  wus  employed. 
JV'o  hud  formerly  given  it  in  me)ii*iired  drai-bni!!  and  half  druchnis. 
Wfo  carefully  as  if  it  hnd  been  chloroform.  Dr.  Jotiries  made  an 
Pnhftler  by  folding  a  towel  into  a  large  cone  and  placing  a  sponge 
in  its  apex.  lie  then  poured  in  ether  with  a  free  hand — an  ounce 
or  two  ounces  at  a  time — covered  the  lower  part  of  the  face  with 
the  mouth  of  the  cone  so  as  to  exclude  air,  and  let  the  pntienl  fill 
his  lungs  with  almost  undiluted  ether  vapor.  Any  aliempl  to 
struggle  at  the  eominencement  of  the  inhalation  was  restrained  ; 
and  comi>]ete  quiesconee  was  produced  in  from  two  to  four  min- 
utes. If  the  face  beeanio  livid,  this  was  attributed  to  the  absence 
of  ail'  rather  tlian  to  the  jirescnce  of  ether,  and  the  cone  was  lifted 
to  allow  one  full  irmpiration  of  iiir  to  be  taken.  The  pulse  never 
flagged,  and  the  surface-  never  beeanic  pale;  and  Dr.  Jetlries  tiiioted 
a  very  large  American  ex])erience  to  snow  I  but  tlie  ueeof  otner  in 
this  manner  was  jierfectly  free  from  risk,  and  that  it  had  no  ten- 
dency to  produce  death.  We  have  ever  since  used  it  for  the  oph- 
thalmic operations  at  St.  (leorge's  Hospital,  in  what  i«  practically 
the  same  manner,  withperfcelly  satisfactory  result*  as  regards  the 
muscles,  and  without  the  appoaranee  of  any  symptom  to  indicate 
a  po.'«il>ly  prejudicial  action.  In  lien  of  the  folded  towei,  we  em- 
ployed for  some  time  a  cone  of  thick  felt,  covered  with  waterproof 
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Iwue;  aii(t  vfc  liAvc  since  roc4»voil  from  Mr.  Uavrksley  t)i«  cxcel- 
Icfll  inhiUer  ^hown  in  fig.  54.  Tliie  coii»i8t8  of  n  gluxs  vo«»cl,  A, 
oftihk  of  lioMiiiEC !«'»  ouiiowt  of  etlier.  B  U  an  inlet  vwlw  for  iiir, 
■iwlitH  sliding  I  iiiM>  in^railiiatoil  in  oiiiuHtifor  I  Ik*  ]itir[i<MOof  iiic»»- 
nring  the  i^iiantily  of  etl»>r  consunieii.  Tin-  fij*  r  P  convoy*  llic 
v^f  to  the  fac*-jiiece  r,  the  odge  of  whii-h  in  snrronndHl  by  a 
vater-cushion  to  secure  exaol  adaptation,  e  is  a  shntter  valve  for 
totaling  the  admission  of  air  eitherat  thebeginningof  an  opem- 
ticnior  during  ita  course.  The  pine  l,  furnished  with  the  valvt>  r, 
eeaTejra  the  expired  rapor  to  the  Boor.    In  use,  the  vessel  a  is  half 


PM.N. 


iinmer»e<l  in  water  heated  to  100°  F«hr.,  in  onJer  to  promote  a 
more  rujiid  and  vqnaMe  evaporation  of  the  ether.  For  tins  pur- 
pose the  metal  ca»o  in  which  the  apparatus  ia  packed  i»  used  a»  a 
wator-lMilh,  and  in  providL'd  with  a  cell  to  hold  the  vc»m.>l  A.  Klhcr 
boiUatnbout  DO",  hut  before  the  quiintlty  eontaiiiod  in  tlie  vessel  a 
lias  rettchcii  that  jminl,  the  tenii>vriiture  of  the  surromidiiii;  water 
will  have  fallen.  The  time  rt^quirt-d  to  prodmre  inwnnibiliry  to 
pnin  if>  from  ?j  to  4J  niinnU'it.and  alioul  an  oume  of  ether  is  used 
ni  a  (quarter of  an  hour.  The  great  luerii  of  ihi.t  inhaler  h  that  the 
tube  from  the  moutbpieee  eonveys  the  extmlwl  vapor  to  the  floor, 
■o  thai  it  is  not  dilfnat^d  in  the  air  around  tlji.>  heads  of  the  ojiei-a- 
torand  his  asfiistanls.  Kora  single  operation  this  is  unimportant ; 
bat  in  a  hospital,  where  ei>;ht  or  ten  patients  follow  each  other  in 
rapid  succession,  the  arrangement  is  hi>;hly  conducive  to  the  com- 
fort of  the  surgeons.  Except  for  occaBidiial  use  in  young  ebildrcn, 
or  a^  a  prerunnmry  to  the  administration  of  ether,  I  iniiy  say  that 
I  have  now  wholly  discarded  chloroform  as  an  univHlIielie ;  and 
that  I  have  so  dii<.oar(led  it  on  the  ground  insisted  upon  by  Dr. 
Jefi'rios.  namely,  that  oeoasionul  deaths  are  inscparabfc  from  its 
Miploymcnt.  and  that  there  ought  to  lie  no  deaths  in  ophthalmic 
surgery.     On  account  of  its  more  pluaMui  flavor  and  more  subtle 
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action,  «bloroforni  w  more  easily  odmiaUlcrcd  lo  young  chilJitiu 
ihmi  i-thtfr,  niirl  for  them  I  iK-lieve  it  is  safe.  Itiit  after  Iwi  or 
citiveu  yeitri^  of  »•!&  I  aelilnni  venMii-e  ti)inii  it;  aixl  1  Rml  rhal.  a 
pure  waslieil  etlier,  such  an  can  Ijc  otitaiiioil  fiom  any  cfaemi«t,  is  a 
perrei'tly  cttecMiiil  Ufftuit,  and  one  wliicli  Iomvca  tli»  miitil  «>!'  the 
operiilor  iimliatiirlrcd  !iy  llic  rl^ilcH  and  iiiurertAiiiticA  ftitoiulniit 
iil>oii  the  use  of  i-lilorotorui.  I  am  now  in  iliolialiit  of  telling  my 
parientit  ihiil  the  iiPLeesiiry  miipsthesia  is  ahsnliitcly  without  <]aii- 
ger;  ami  I  tiiid  that  in  aged  niid  feeble  jteople,  the  ether,  instead 
of  being  a  deprcafinrit,  is  a  powerful  stimulniit,  and  leaves  the  pa- 
tient in  a  better  t-ondilioii  for  healing  than  before  ita  adniintetra- 
tion.  If  given  8iKiringly,olhcri8bnth  troublesome  andirieHectnal; 
hut  wlii-ii  the  sy)>tL-in  is,  >so  to  >i|H']ik,  dri.>iicbed  wilh  the  va|xir,  its 
action  lwivi-»  nothing  to  he  deairwi. 

lUiriiig  the  tir^t  two  or  three  iii«piriitioD8  olhttr  is  apt  to  give 
riue  to  struggling,  which  »ocniN  to  degn-nd  upon  the  ^etiMc  of  im- 
])cndLiig  ftuftbcation  due  lo  the  deprivation  of  air,  Iwforo  the 
ftiiw.'»thwli(^  liaa  had  time  to  prodnce  «  coniparatively  torpiii  ftJiUi 
of  the  iiervons  sysleni.  When  there  i«  pienly  of  hidpal  hutid,  »» 
in  a  ho!<piral,  the  -ttrtig^leH  may  l>e  restrained  by  a^.-iisianls,  and 
tlie  jiatient  will  not  remenilier  them  at'ler  the  operation.  Mr. 
Hawksloy,  nhiUt  the  apparatiiB  above  mentioned  was  in  connw 
of  construction,  inhaled  ether  repeatedly,  and  he  tells  me  that  th« 
tendem-y  to  strnggle  was  quite  nmonirullahle  by  any  eflbrt  of  hi» 
will.  IJiit  the  distrcMt  in  which  it  had  its  origin  was  relieve*!  by 
a  single  full  inspiration  of  air.  and  did  not  reeur.  He  therefore 
made  in  his  inlnilor  (at  Kl  an  aiwrtnre  of  the  full  diameter  of  ihe 
trachea,  which  can  be  opened  and  dosed  instantaneonsly  by  a 
Riding  ring;  and  h«  rei-oniinenda  that  this  aperture  should  be 
Mmpletely  uneovcred  iix  «ooii  as  struggling  bi'gins,  and  closed 
^^in  as  Kuoii  tu  oEie  oomjilete  inttpirtiliiui  hats  beeti  tjikeo.  I  have 
fouml  tbi^  jtlan  utlW-Uiiil  in  niaiiy  caifi-!',  but  nut  in  all :  and  it  is 
UBt'k'SS  to  admit  air  oflcn,  ?ini-c  hy  doing  no  the  cfl'eft  of  the  ether 
is  clelM\ed  and  inipairod.  i>r.  Whiirlou  Hood  freipiunlly  ivrwedea 
the  etlier  by  a  little  ohioroforni.adininislering  enough  ol  the  latter 
ugicnl  lo  impair  the  arnleneas  of  scnsntion,  but  not  enough  to  ap- 
proncli  thccotitines  of  danger,  and  then  ooMi]ilcling<lie  ana-xchesia 
oy  a  lull  dose  of  ether  given  in  the  ordinary  way.  Thii*  plan 
greatly  diminishes  ibe  tendency  to  strnggling,  ami  aimwer^  ex* 
trcmely  well.  -\lr.  Clover  nses  nitrons  nxiile  in  the  same  mntiiier; 
but  of  his  method  I  have  mi  iiersonal  exjierienoe. 

In  some  (arsons,  ether  proclnt-ea  a  rather  copious  flow  of  .aaliva, 
which  ie  apt  to  collect  in  the  mouth  and  throat  and  to  occasion 
noisy  efforts  for  its  oxnuUion,  but  which  is  never  a  source  of  more 
than  inconvenience,  lu  a  long  opcriilion  it  nniy  be  desirable  lo 
remove  this  saliva  from  time  to  time  ;  but  in  uphlhubnic  surgery 
it  may  generally  be  noglceted.  Sicknens  in  produced  in  some  cases; 
lessfrequoutly.I  ibink,  than  bv  eblomform  ;  but  still  often  enough 
to  he  provided  against  as  n  proIml)lu  coinplicralinn  of  ntlairs,  so  that, 
except  ou  un  vmergeucy,  ether  abonid  not  be  given  when  the  stom- 
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leh  contains  food.  In  private  practice  I  generally  operate  early  in 
the  moriiine,  when  no  food  has  been  taken  since  the  night  before  ; 
and  in  hospital,  where  I  operate  between  one  and  two  o'clock,  the 
patients  have  nothing  subsequent  to  a  breakfast  at  seven.  Under 
such  circumstances  any  voniitiue  which  may  occur  is  usually 
trivial  in  severity  and  duration.  Its  occurrence  calla  for  the  ordi- 
nary precaution  of  supporting  the  eye  while  it  continues,  and 
until  the  band  can  be  replaced  by  a  well-applied  comprcsive 
bandage. 

Of  the  various  new  ethers  which  have  been  introduced  into 
practice  by  Dr.  B.  W.  liichardson  I  can  only  speak  from  an  ex[>e- 
rience  too  limited  to  be  tniatworlhy.  In  Dr.  Richardson's  own 
hands,  and  also  in  those  of  Mr.  Woodhouse  Braine,  I  have  seen 
them  act  perfectly  well,  producing  complete  unconsciousness  and 
relaxation  of  muscle  without  either  struggling  or  sickness,  and 
without  unpleasant  symptoms  of  any  kind.  But  I  cannot  judge 
how  far  such  reenlts  may  have  been  due  to  the  qualities  of  the 
agents  employed,  how  far  to  specially  skilful  and  careful  adminis- 
tration, or  how  far  to  the  state  of  the  patients  themselves.  Com- 
mon ether  acts  quite  as  pleasantly  in  a  large  projwrtion  of  cases; 
and  if  I  had  only  seen  it  given  to  a  few  persons  I  might  have 
remained  ignorant  of  eti'ccta  which  it  sometimes  produces. 

Whatever  may  he  the  aniesthetic  eniployed,  the  surgeon  should 
be  careful  to  satisfy  himself  that  its  influence  is  sufficiently  pro- 
found before  he  commences  an  operation  upon  the  eye.  In  some 
[jatients,  and  especially  in  nervous  and  excitable  women,  a  period 
of  struggling  is  often  preceded  by  a  period  of  deceptive  cahn,  dur- 
ing which  the  conjunctiva,  or  the  margin  of  the  eyelid,  may  be 
touched  without  any  retiex  movement  being  produced.  It  is 
always  necessary  to  be  suspicious  of  ajiparent  loss  of  sensibility 
after  only  a  few  inhalations ;  for  a  stage  of  excitement  is  almost 
sure  to  follow  before  real  and  lastipig  unconsciousness  occurs. 
EBjiecially  is  it  necessary  to  be  careful  if  the  inhaler  should  be  in 
the  way  of  the  operator,  so  that  it  must  be  removed  for  a  moment, 
and  air  suffered  to  enter  the  respiratory  passages  freely.  The  sud- 
den and  abrupt  reflex  movements,  utterly  uncontrolled  by  the  will, 
which  may  follow  the  division  of  a  nervous  filament  when  the 
patient  is  semi-conscious,  are  far  more  dangerous  than  any  spasm 
which  would  be  likely  to  occur  in  the  normal  state;  so  tliat  im- 
perfect ansesthesia  is  worse  than  none  at  alt.  The  operator  should 
observe:  first,  that  the  anaesthetic  has  been  given  in  sufficient 
quantity  and  for  a  sufficient  time  ;  next,  that  the  orbicularis  muscle 
does  not  react  on  the  speculum  ;  lastly,  that  the  application  of  tlie 
fixation  instrument  is  not  followed  by  reflux  movement.  Even 
when  these  conditions  are  fulfilled,  it  is  sometimes  well  to  request 
the  assistants  on  either  side  to  take  hold  of  the  lobes  of  the  pa- 
tient's ears,  so  that  they  may  restrain  any  sudden  roll  of  the  head 
at  the  moment  when  the  knife  lirst  penetrates.  A  small  roll  should 
be  a  matter  of  indifference,  because  the  hand  of  the  operator,  rest- 
ing by  its  ulnar  margin  upon  the  head  of  the  patient,  will  accom- 


172 


PRINCIPLES   or  OPHTHALMIC   SURUBRY. 


Rkny  it  undisturbed  over  a  conaidorable  range  of  morement-  The 
late  Mr.  Laurence  invented  u  machine  which  he  called  a  cephalo- 
Mat,  and  which  rendered  any  rotation  of  the'patient's  head  impoa- 
siblo.  It  was  a  sort  of  vice,  consislitig  of  two  iiadded  Bide-jiUleB 
eapable  of  being  anproxiinatud  by  a  screw.  Tlio  head  could  be 
released  from  the  auHoluto  gnisn  of  the  irittlrumt'iit  in  a  moment; 
but  the  eid(V])laU's  were  much  in  the  wHy  when  it  hocunie  neceft- 
sury  to  turn  the  patient  ujion  his  side  on  aceouiit  of  sioknc8», 
Suuh  an  njipliuuee,  moreover,  cannot  be  eonvenieutly  carried  about 
to  iirivafc  hou»ei« ;  and  a  BUrjieon  mnat  learn  to  aixwmmodufe  him- 
Stfll  to  the  most  adverse  conditions  under  which  lie  is  liable  lo  be 
refjuired  to  exereiw  his  cftlling. 

An  o]ieration  lieini;  couipleted,  it  is  next  neoPKMrv  to  necnre  the 
niOHt  accurate  pnnsible  coaptation  of  the  etiges  of  the  wound,  and 
to  see  that  they  are  not  Beimrated  by  coagula,  by  fragmenia  of 
lens  matter,  by  protrueion  of  the  vitreous  body,  or  by  prolapee  of 
the  iris.  The  methods  of  dealitig  with  lens  matter,  and  with 
vitreous,  will  he  described  when  cataract  operations  conie  nnder 
discnssion  ;  but  coaguia  may  be  carefully  removed  by  fine  forceps, 
and  prolapse  of  the  iris  may  generally  be  reduced  by  gentle  circular 
friction  over  the  wound.  Through  the  closed  tid.  Jiloo<l  which  is 
entirely  within  ihe  anterior  eliutidier  may  be  left  for  absorption ; 
but  blood  belwofn  the  lids  should  be  gently  taken  up  by  the 
point  of  n  fragment  of  sponge,  and  i-uagitla  in  the  same  situation 
should  be  removed  by  foivefis.  a*  well  as  any  that  may  cling  about 
the  cilia.  While  all  this  is  being  done,  it  is  most  j>rndeut  lo  main- 
tain aniesthe.-«in,  «o  a«  lo  prevetit.  the  possibility  of  hnrm  from  auy 
Buddcii  contraction  of  any  of  the  ocular  muscle!*.  The  edges  of  the 
wound  being  in  contact,  and  the  eye  properly  eleanned,  the  eom- 
pressive  bandage  described  at  page  1H4  should  be  applied  with 
moderiile  lirnmeRS,  and  somewhat  more  (irndy  than  usual  if  ihere 
is  any  tendency  to  sickness.  Air  shonlcl  then  he  freely  admitted, 
and  the  patient  should  be  removed  to  bed  a»soon  aa  consciousness 
is  sufKciently  restored. 

With  reganl  to  subsenuent  treatment,  there  is  nothing  of  gen- 
eral ap|ilicHtton  except  that  paiu  must  he  subdued  and  sleep  en- 
couraged. To  this  end,  the  patient  should  he  visited  in  the  even, 
ing,  and  the  state  of  the  bandage  examined.  Usually  there  will 
have  iK'cn  some  exudation  or  discharge,  and  the  linen  covering  the 
eyelids  will  feel  stitf  and  uncomfortable.  When  this  is  the  ease, 
or  when  there  is  a  eoiisciousncj'S  of  i>re*siirc  on  any  single  [loint.  as 
contrasted  with  a  tcwm  of  general  support,  the  Iwindagc  must  he 
pomove«l  and  reftpplicii,  geiionilly  without  oiicning  the  lids.  At 
the  mime  time  the  hair  should  lie  combed  and  arratiged,  Iwcause 
disorderly  hair  is  always  uncomfortable  iimler  a  bandage.  If  a 
nightcap  is  worn,  the  bandage  should  he  applietl  outside  it ;  nnd 
a  few  stitches  may  be  inserted  herv  and  there  to  prevent  Ihe  folds 
from  lieing  displaced.  The  same  end  may  be  attained  by  sli[i«  of 
gtinimed  paper,  wetted  and  presseti  ujion  the  Iblds— an  excellent 
device  with  which  I  was  made  acquainted  by  .Mr.  Fuller.     If  there 
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is  pain,  some  form  of  opiate  ehould  be  prescribed,  to  be  taken  at 
regular  intervals  until  relief  is  obtained.  If  there  is  no  pain,  the 
pntient  [if  in  the  babit  of  drinking  wine  or  spirit],  may  generally 
take  a  little  wine  and  water,  or  spirit  and  water,  according  to 
circanistances,  as  a  night  draught ;  and  it  is  usnally  prudent  to 
prescribe  also  a  dose  ot  chloral  hydrate  to  be  taken  only  if  natural 
Bleep  should  not  be  obtained.  It  is  often  a  good  precaution,  espe- 
cially after  cataract  operations,  to  limit  the  movements  of  the 
bands  by  a  piece  of  tape  passing  behind  the  back,  and  with  one 
end  tied  round  each  wrist.  The  tape  should  be  long  enough  to 
allow  the  patient  to  assume  any  habitual  position  ;  but  not  long 
enough  to  allow  a  hand  to  reach  the  eye  during  sleep. 

The  administration  of  food  and  drink  must  be  governed  by  the 
presence  or  absence  of  any  tendency  to  sickness  when  the  state  of 
aniestheeia  has  entirely  passed  away.  As  long  as  sickness  con- 
tinnes,  it  is  well  to  give  nothing  hut  fragments  of  ice.  When  it 
ceases,  the  kind  and  amount  of  nourishment  must  depend  upon 
the  state  of  the  patient  and  the  discretion  of  the  surgeon ;  but  it 
nill  seldom  be  prudent  to  depart  at  all  widely  from  customary 
habits. 


CHAPTER  vr. 

DISEASES  OF    THE    EYELIDS. 

The  outer  surfaces  of  the  eyelids,  as  parts  of  the  common  in- 
tegument of  the  face,  may  participate  in  most  of  the  diaeases 
atlecting  the  skin  to  which  the  face  is  liable,  esjiecially  in  erysipe- 
las, frontal  herpes,  and  infantile  eczema;  and  may  be  the  seat  of 
warts,  ntevi,  and  other  growths  of  various  clinracters.  With 
these  conditions  the  ophtnaltnic  surgeon  has  no  special  concern, 
unless  it  be  with  reference  to  the  ocular  disorders  by  which  frontal 
herjies  is  usually  attended  or  complicated,  and  which  will  receive 
notice  in  their  proper  place.  In  ilealing  with  warts,  nn?vi,  or  su- 
perficial tumors,  it  is  necessary  to  remember  that  the  pro<luction 
of  deformity  of  the  lids,  either  by  the  contraction  of  cicatrices  or 
by  the  removal  of  parts,  is  a  matter  to  be  avoided  with  the  most 
seduloiia  care,  since  it  must  almost  always  produce  some  loss  of 
due  protection  to  the  eyeball,  or  must  expose  it  to  some  more  or 
less  hurtful  friction.  On  this  account  it  is  generally  desirable  to 
attack  growths  on  the  eyelids,  if  they  show  tendency  to  increase, 
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whilst  thoy  are  still  snmil,  so  that  they  mny  be  removed  op  de-^j 
Rtrnyed  wiih  the  least  poRsihle  sacntiee  of  ekin.  i^niall  or  8UpoF-^| 
licinl  im>vi  niav  jreTterally  l>e  siu'cewtiilly  treated  by  the  aoluiUi^^ 
cautery,  Mr,  W'ords worth's  needle,  shown  in  Fig.  5a,  boiiig  tb«^H 
mosti'oiiveiileiit  iiiMtniinoiit  iVn-tlicpHrpoiP.'  It  j*lioiiId^^ 
Fn.ii.  he  belli  in  the  tlaiii<.>  of  a  f^pirit-liiriip  iiiMil  the  liiiDi  \i 
of  a  dull-rfcl,  tiiid  then,  ns*  the  reil  i.*  (iMssinfr  inio 
black,  lh<!  point  tthould  be  nindo  to  iienctrate  a.  line 
or  »o  into  the  alVcoted  nkin,  which  shonld  be  dotted 
over  with  snob  punrfiiiva,  plsiced  nbont  a  line  apart. 
If  the  nieviia  is  »t  nil  larc;c,  it  ia  nnde^irahlo  to  inllict 
upon  a  yonnjt  infant  the  exl^neivc  burn  that  would 
be  caused  by  dealinir  with  it  all  at  one  aittinrr-  The 
cautery  should  not  lie  applied  on  any  one  oociifioii 
over  a  surfncc  more  than  lialf  an  inch  squaro.  and  tb« 
part  in  winch  the  na>vu»  ie  growing  most  actively 
ohould  b(-  that  fir»t  wlectod.  A  #ulx-ntn(ieonit  nievns 
may  often  he  disnected  out  tnliro;  hut  when  fhis  is 
not  praclicahUi, or  when  the  skin  i«  impliealed  as  well 
as  ItH-  dt-e|-«*r  parts.  tli«  IwBt  treatment  is  to  |ia»a 
thi-eads  of  silk  throiii;h  the  prowth  in  various  dil^e<^ 
tions,  and  to  leave  theiii  to  excite  siippupation.  When 
they  do  this  thoy  may  be  withdrawn.  In  order  to 
avoid  bleeding,  the  threads  must  be  thick  enoujjb  1o  fill  the  track 
of  tlie  needle,  and  they  mav  also  be  stcejied  in  solution  of  pcrcliU*- 
ride  of  iron.  The  plan  of  injecting  polution  of  [lerehloride  of  iron 
into  nwvi  is  one  that  I  mention  only  on  aecouut  of  the  groat 
danger  attending  it.  l*cveral  cases  are  now  on  record  in  which 
Bueh  un  injection  has  proved  itnniodiately  fatal ;  and  one  of  tho«e 
hap[iened,  several  ywars  ago,  in  iny  own  tiractice.  A  na-vu*  fthould 
never  be  injt>i;tiMl  uiilesi*  it  can  be  coniplcldy  iiiolaled,  either  by  a 
ligature  or  by  rtu£  f'oreoi«,  so  that  nothing  can  pass  out  of  it  into 
the  general  circulation;  and  whenever  this  condition  can  Ih>  ful- 
lili^if  the  growth  is  generally  anienahle  to  hetter  methods  of 
treiilnient. 

Whatever  plan  of  exciting  inflammation  in  a  nrevus  may  ba 
adoptinl,  whether  the  aeliial  cautery,  or  sctons,  or  any  other.  it« 
TI80  ninst  be  rejieateti  from  time  to  time  until  all  tendeucv  lo 
active  growth  is  arrentcd,  Whou  this  is  done,  the  na-vu*  will 
begin  to  lihrink  and  dwindle,  will  lose  its  active  blood-supiily,  and 
will  either  he  entirely  ivmovcd  by  abeorption  in  the  eoiii-!«e  of 
time,  or  mny  be  removed  eventually  by  the  knife  m  a  iMPwive  and 
non-vaacular  tumor.  In  the  ca»v  of  a  cliihl,  whatever  the  existinff 
amount  of  distignremcnt,  the  surgeon  may  always  holil  Ida  band 
09  Roon  as  growth  is  arrested  and  dcgi-neration  begiiii*.  and  in 
many  instanees  time  alone  will  remove  the  distigurement  and 
complete  the  cure. 

lu  some  cases  largo  and  actively  growing  luevi  paas  into  the 
stage  of  degeneration  spontaneously,  or  from  the  pressure  of  the 
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eiHTOnndine   tissues.     A   young   man   presented   faiiriRelf  at   St. 
Georee'B  Hospital,  two  or  three  years  ago,  with  his  right  eye  jiro- 
jecteu  forwards,  and  forming  the  apex  of  a  considerable  tiinior,  of 
which  the  margin  of  the  orbit,  itself  greatly  enlarged,  whs  the 
Iffl-se.    The  eyelids  were  much  hypertmphied  and  thifkly  fringed 
with  long  aud  etitf  cilia.     The  eyeball  itself  was  larger  than  its 
fellow,  imiiiovahle,  and  with  very  defective  vision,  due  to  retinal 
chuDge«.     The  patieut  was  nineteen  years  old,  and  he  said  that 
the  enlai^ment  had  not  increased,  excepting  with  his  growth, 
Binee  he  was  three  years  old  ;  but  the  deformity  was  eo  hideous 
that  ho  was  very  anxious  to  have  something  done  for  its  relief.    I 
made  an  incision  along  the  lower  margin  of  the  orbit,  and  soon 
eanie  down  upon  a  mass  of  degenerated  nievus,  which  had  almost 
the  feel  and  aspect  of  condensed  lung,     I  succeeded  in  removing 
the  whole  of  it,  and  the  wound  healed  by  the  first  intention. 
The  eyeball  went  back  into  the  orbit,  and  the  remaining  disfigure- 
meut,  which  was  dne  only  to  the  hypertrophy  of  the  lide  and 
^obe,  was  trivial  when  conipare<l  with  the  original  condiiion.     A 
year  later  I  saw  the  patient  again,  and  sliil  further  improved  his 
appearance  by  aiiitiog  the  external  half  inch  of  the  enlarged  pal- 
pebral opening,  eo  as  to  render  it  cqunl  in  size  to  the  otber.  and 
partially  to  conceal  the  prominence  of  the  big  eyeball.     Tbe  infe- 
rior rectus  muscle  had  either  undergone  absorption  during  the 
growth  of  the  nievus,  or  was  removed  during  the  operation  (al- 
though I  saw  no  trace  of  it1,  for  the  eye  is  still  immovable  in  a 
downward  direction,  although  it  follows  its  fellow  in  every  other. 
The  cornea  is  clear,  and  the  iris  natural,  and  tbe  state  of  the  pa- 
tient w'ould  no  longer  excite  remark- 
In  attempting  to  remove  a  subcutaneous  nrevus  from  the  eyelid, 
or  in  making  the  first  incision  for  the  exjiosure  of  any  other  kind 
of  tumor  which  it  is  desirable  not  to  wound,  it  will  bo  found  bet- 
ter to  use  scissors  than  a  scalpel.     The  skin  of  the  eyelid  cannot 
easily  be  rendered  sufficiently  tense  to  cut  down  upon,  nod  the 
knife  is  apt  to  penetrate  more  deeply  than  the  ojwrator  desires. 
But  if  a  small  puncture  is  made  in  tbe  first  instance,  one  blade  of 
fine  probe-pointed  scissors  will  run  easily  through  the  lax  subcu- 
taneous tissue,  lifting  the  skin  from  the  parts  l>cneath  as  it  pro- 
ceeds, and  making  an  incision  which  is  absolutely  at  the  will  of 
the  surgeon.    For  eubseciuent  dissection  a  9cal|:iel  is  more  avail- 
able; but  even  then  tbe  scissors  are  the  preferable  insrrument. 
It  is  worthy  of  note  that  wounds  of  tbe  eyelids,  genorally  sneak- 
ing, heiil   with  extraordinary   readiness.     Even   a   long  incision, 
through  which  an  enlarged  tacrymal  gland  or  a  considerable  or- 
bital tumor  has  been  removed,  will  amiost  always  unite  in  a  few 
hours,  without  the  formation  of  a  drop  of  pus.     In  order  to  bring 
about  such  a  result,  the  edges  must  he  retained  in  perfect  ajiposi- 
tioQ  by  a  sufficient  number  of  sutures,  and  the  wound  then  sealed 
by  collodion,  styptic  colloid,  or  some  analogous  prepamtion.  Very 
fine  silk  answers  well   for  the  sntiires;  but  the  best  material  is 
the  finest  piatinum  wire,  as  line  as  human  hair,  or,  when  this  is 
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not  at  hniid,  human  Imir  itself,  which  has  tlte  single  disadvantage 
of  heiiig  lesa  easy  to  tie.  The  best  needles  are  those  aold  for 
threading  the  sniallest  heads.  They  are  so  tiiie  aa  to  pass  readily 
througli  the  tissues,  ami,  with  wire  or  Imir,  they  leave  no  trace 
of  whiLTc  they  have  lieeii.  Tht-  ti[iiEille«t  uiirgioal  needles  are  coarse 
by  coin  pari  son.  and  niaUc  wiinnd«  tiiiiR-ii-warily  larger  than  the 
deiicalo  *ulurcs  which  should  l>o  cinijloyod. 

[Very  linv  hlat.-k  »ilk.  or  it  )«iiigle  alraiid  of  coarser  «ilk,  i«  aa 
entirely  »atisfaclory  iniiti-riHl  for  futures,  wliether  in  the  conjunc- 
tiva or  in  the  skin  of  the  eyelids.  The  litic«t  glovers'  neolles, 
which  are  mndc  for  sewing  thin  Ieitther,are  preferable  to  ordinary 
Hewing  needles  ;  they  nmy  he  easily  hent  to  any  desired  eurve  hy 
fir«t  drawing  the  ti^mjier,  which  is  conveniently  done  hy  laying 
(lie  needle,  for  a  few  moments,  iii>oii  ii  har  of  iron  heateJ  to  dull 
rednei^,  Sewing  m-edles  of  all  sizea  may  he  adapted  to  the  sur- 
geon's use.  as  suggested  hy  Dr.  J.  T.  llodgen,  of  St.  Louts,  by 
simply  breaking  oli  the  jHiint  and  grinding  the  end  in  the  form  of 
alrncur:  such  oeedles,  mndc  quite  i^liort  und  handled  hy  niciins 
of  n<.-«dk--holding  forceps,  iiiny  be  n*od  for  ulnioft  any  purposo  for 
which  cnrveji  ncudlus  are  ordinarily  euiployol.  Wire  or  hair 
sutiii-es  about  the  cyclidi*  soetn  to  iis  sujxirttuon^.] 

The  eyelids  aud  sidijacenl  tissue.')  may  he  the  fleat  of  nialigiiHiit 
tumors  of  various  kinds,  among  which  the  most  common  are 
epithelioma,  and  round -celled  or  spindle-celled  sarcoma.  Such 
growths  threaten  «itlipr  great  distigiirenieut  or  death,  or  both; 
and  the  preservation  of  an  eye  or  of  iho  eyelids  becomes  compara- 
tively nn)ni[»orlnnt  in  the  [ire&ence  of  emrh  contingencieA.  If  rft* 
moval  by  the  knife  has  ome  or  twice  been  followed  by  recurrence, 
it  will  generally  be  desirable  to  empty  the  orbit  entirely,  and  to 
aim  lit  complete  extirpation  of  the  ciiwase  by  the  combineil  use  of 
the  actual  and  the  jiolential  cautery.  This  plan  has  boen  sue- 
ceswfullv  followetl  by  Mr,  Lawson,  in  several  instances  of  malig- 
nant oi'bital  tumors  in  elderly  person* ;  nod  in  the  seventh  volumo 
of  the  7)-(i7)mrfion»  of  If'C  (JUiiii'iil  .S'.w/c/^  I  have  rtcordod  u  suc- 
cessful ease  in  a  child  eleven  yeai-s  old,  the  subject  of  spindle-celled 
sarcoma,  which  lir*t  showeii  itself  at  the  npjKir  and  inner  angle  of 
the  left  orbit,  pushing  the  eyeball  outwards  and  downwards. 
The  growth  was  removed,  aa  far  as  could  be  ascertained,  entirely ; 
hut  it  returnwl  in  six  weeks,  and  gi-ew  with  great  rapidity.  An 
exploratory  incision  showeil  that  It  was  passing  hack  to  the  apex 
of  the  orbit,  and  iiililrraling  all  the  tissues.  On  the  following 
dav  I  removed  the  eyelids  ut  tho  orbital  margin,  emnlicd  the 
orliit  as  rapidly  as  possible  with  scissors,  and  dried  up  the  cavity 
with  the  actual  cautery.  The  ophlhahiiic  artery  wiut  vary  trouble- 
some, but  its  bleeding  was  at  last  arrested.  The  «ivity  was  then 
closely  lined  with  Fetrs  paste  (1^  Zinci  Chloridi,  nr-  480 ;  Fariiuc, 
gr.  I'iiO ;  Liq,  Opii  Sed.,  i-)j),  spread  ujion  sumll  pieces  of  lint,  and 
was  Blled  with  coflon-wool  to  keep  ihe  lint  in  place.  .Morphia 
was  injected  subeutaneously  while  the  patient  was  atill  under 
chloroform,  and  she  slept  for  several  hours,  and  awoke  to  Utile  or 
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no  pain.  The  shock  of  the  operation  was  severe,  and  the  cliild 
was  very  ill  for  a  few  daya.  The  bones  of  the  orbit  exfoliated, 
and  eventDallv  she  made  an  excellent  recovery,  althoagh  with  an 
unsightly  cavity  in  lieu  of  an  eye.  Three  years  have  now  elapsed, 
and  there  haa  been  no  appearance  of  n  return  of  the  disease. 

The  only  tumors  peculiar  to  the  eyelid  are  those  which  arise 
from  obstruction  of  the  orifices  or  ducts  of  some  of  its  numerous 
glands.  Obstruction  of  tlie  orifice  of  a  sudoriparous  gland  occa- 
sions a  email  pearly  or  pellucid  vesicle,  generatl;  situated  on  the 
cutaneous  surface,  very  near  the  tarsal  margin,  and  which  col- 
lapsee  when  punctured,  giving  exit  to  a  drop  of  transparent  fiuid. 
Obstruction  of  the  orifice  of  a  Meibomian  gland  occasions  a  white 
spot,  sometimes  slightly  elevated,  on  the  tarsal  margin  itself;  and 
the  accumulated  secretion  may  sometimes  be  seen  as  a  wbite  line 
on  the  inner  sorface  of  the  tarsal  cartilage,  from  which  it  may 
project  sufficiently  to  hetonie  a  source  of  irritation.  Obstruction 
of  a  Meibomian  gland  at  a  point  above  the  oritice  naually  occa- 
sions distension  of  the  secreting  follicles  themselves,  and  issues  in 
the  formation  of  a  small  hemispherical  tumor  somewhere  about 
the  size  of  B  split  nca,  fixed  in  the  tarsal  cartilage,  and  projecting 
externally.  The  skin  is  freely  niovabie  over  such  a  tumor,  and  is 
unchanged  in  appearance;  but  when  the  lid  is  everted  the  hase  of 
the  tumor  appears  as  a  thinned  and  discolored  spot  on  the  car- 
tilage. If  left  alone,  the  tumor  will  eventually  suppurate,  and 
will  discharge  itself  throngh  the  cartilage  and  conjunctiva  [sonie- 
tinies,  though  rarely,  through  the  skin],  often  leaving  a  button 
of  granulation  projecting  from  the  orifice  by  which  the  pus  has 
escaped.  This  button  may  for  a  time  be  a  source  of  direct  irrita- 
tion to  the  eye,  but  it  will  ultimatolv  disappear.  The  tumors  are 
hamdess,  but  inconvenient  and  unsightly ;  and  they  may  be  got 
rid  of  by  a  simple  ineiaion  through  the  thinned  cartilage.  If  this 
gives  exit  to  pus,  nothing  more  need  be  done;  but  if  intlammation 
has  not  taken  place  the  tumor  will  be  found  to  contain  a  semi- 
transparent  gelatinous  matter,  and  is  then  lined  by  a  secreting 
memuranc.  It  is  necessarj-  under  such  circuniRtances  to  empty 
out  the  contents  by  means  of  a  scoop,  and  to  tear  and  lacerate  the 
lining  membrane  by  scratching  it  in  all  directions  with  a  cataract 
needle,  or  some  similar  instrument,  in  order  to  excite  sutlicicnt 
inflammation  to  destroy  its  secreting  property.  When  this  is 
done,  the  little  cavity  will  at  the  time  become  filled  with  blood, 
and  then,  in  the  course  of  a  few  weeks,  the  swelling  will  dwindle 
and  disappear.  Should  it  not  do  so,  it  should  be  punctured  again, 
and  its  lining  membrane  scarified  more  efii'ctually  than  on  the 
first  occasion.  In  any  case,  a  patient  who  has  once  had  such  a 
tumor  will  be  liable  to  others  of  the  same  kind  ;  because,  as  in 
the  analogous  case  of  sebaceous  cysts,  there  seems  to  be  a  special 

Sroctivity  on  the  part  of  some  individuals  to  obstruction  of  the 
ucts  or  orifices  of  glands. 

The  tarsal  margins  are  also  the  seat  of  small  boils,  commonly 
known  aa  styes,  which  do  not  differ  essentially  from  boils  else- 
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where.  Tlic^-  are  mo«t  frequently  met  with  in  delicate  girU,  and 
jo-olwiMy  iilwnys  iliic  to  i^onio  delect  of  the  general  health.  A 
ye  may  oi,'i,-iir  iu  i-ilher  the  iiniicr  or  the  lower  UJ,  ami  it  i*om- 
meiR-es  119  an  iingry  i>iiii[>le,  whieli  in  the  t-oiirse  nf  a  few  <h»y» 
ms-se»  through  the  orilinary  utiisres  of  sui'imnitioii,  (lixcbHrj^e,  and 
healing.  It  la,  of  eoiirse,  [litiiiriil,  uiid  it  crtiwes  a  ptoA  ileal  of 
tenijiorury  illatigurGnicht ;  lh<!  iiMoiidant  awtillhig  lieini;  often  snf. 
heiunt  to  elose  the  eye  font  day  or  two.  Hut  ilsir!iU'riiii]>orinnc« 
dcjK^'nds  upon  the  Haliilily  of  the  hair-follhrles  lo  Ite  destroyed  Iiy 
the  contiguous  intlamnianon,  or  even  involved  iu  the  aloiub  ;  so 
that  II  stye  may  leave  a  [icnnanent  gap  in  the  row  of  eyelasheM. 
Sueh  a  gaji  uiay  he  a  serioiia  hieniish  ;  and  as  styes,  like  boiU  else* 
wheiv.  are  freijiiently  reiiin-ent,  it  is  ini|K)rlant,  es[*ucially  in  the 
case  of  yonng  ladies,  to  [>revent  them  from  running  their  course. 
Il  will  uhuoat  nlways  be  found  thiit  a  palietit  lialilc  to  stye*  re- 
quires consiiliitioniil  treatment,  and  «ufler»eifhcr  fnini  ima:-ndn  or 
other  ohviouft  ilisorder.  to  which  attcntiim  lilioiild  he  forthwith 
dii-ected.  Sncli  )>uticiit8  are  not  nni'rwinently  llie  suhjoels  of 
hahitual  con^tijnirion:  and  it  is  worthy  of  inqniry  whether  the 
long  retention  of  IV-ail  matter!*  inny  not  he  ji  source  of  unsuspected 
blood -iwiisouing.  At  any  rule,  all  aei-unmlated  excreta  should  he 
removed  by  apjn-opriuto  niians;  and,  wliile  any  other  ncec»»ary. 
treatment  is  being  puriUK-il,  the  development  of  boils  ^hutilil  he 
prevented  in  the  following  way.  As  soon  as  the  tirst  «ta-to  of 
*'"■  coming  8tyo  is  |>erceived.  the  pimple  being  attended  with  A 
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peculiiir  htmging  scntiation  which  the  patient  enn  at  ouco  recog- 
uize,  the  cymsh  pairing  through  it  should  be  extriieted  by  means 
of  proiier  foreeps.  and  a  very  tine  point  of  diluted  nilralo  of  i«ilver 
should  be  imniediutely  placed  nj>on  the  mouth  of  the  o[)cn  follicle, 
and  pres%cil  I  belt  for  a  few  second>>^  [Tbc  diluted  nitrate  of  silver 
BtiL-k  ill  not  cawly  sljurjicned  to  n  fine  point ;  a  couveuient  way  to 
make  the  njipliiriitiou  is  upon  a  fine  prohe  of  silver  or  platimim, 
the  end  of  wliich  ha*  been  dipped  in  the  mixi-d  nil  rates  provionaly 
fused  in  a  small  silver  or  ptatiuum  i*piinn  ]  The  c;iu->'tic  should 
not  he  rnhhcd  about  inili-liniiclv,  but  fliouid  he  held  steadily  on 
the  opening  from  which  the  bmr  baa  come,  »n  that  it  may  pene- 
trate to  the  tissues  heiow.  If  this  is  carefully  done,  the  litlle 
surface  escbar  will  not  be  larger  than  a  pin's  head  ;  and  the  further 
development  of  the  stye  will  he  prevented.  Tbe  ap|ilicatioH  will 
prodtice  tcmpor.iry  smarting:  but  nothing  to  be  compared  Wt  the 

Kin  of  the  boil  The  cauteriKatinn,  in  order  to  liectU'clind,  niii»t 
practiced  early  ;  for  if  too  long  delayed  it  will  be  altogether 
liioptrative.  Fur  this  reason  it  i»  generally  best  lo  give  full  in- 
structions lo  some  intelligent  person Tivimr  in  the  *ame  house  with 
the  piitient.so  thai  no  lime  may  ha  loiil  when  onee  tbecharaclcr  of 
tile  pimple  i»  recOi:ni/ed,  A  surgeon  may  aonietimes  chanoc  lo 
vieit  a  [Kiticut  when  m  »tye  in  juett  beginning  to  form,  and  when  a 
Suthctcntly  fmc  stick  of  <liluTeil  nitrate  is  not  at  hand.  Dr.  Marcct 
has  made  known  a  substitute  which  is  to  be  obtained  evervwhere, 
lUimely,  the  actual  cautery,  in  the  form  of  a  glowing  match.    The 
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mode  of  application  ia  to  take  a  common  mfttcL,  Iiglit  it,  allow  the 
voiiiposition  to  exiiauat  itself  and  the  wood  to  be  fairly  kindli'd, 
and  then  break  off  the  burnt  [rortion,  no  as  to  loave  a  flowing 
point  on  that  which  renniins  in  the  )iand.  Tliis  glowing  point 
prcHded  down  and  quenched  u[ii)n  the  a)>ox  of  tiny  incipient  boil, 
will  at  once  arrest  its  progresj*.  In  order  to  apply  it  to  a  stye, 
without  risk  of  injury  to  tlic  eyeball  ilthe  paliciit  sliould  start,  it 
is  well  to  place  some  imperfect  conductor  of  heat  under  the  margin 
of  the  lid.  A  small  paj^ier-kuife,  or  any  other  dtrlp  of  bone,  shell, 
OP  ivory,  will  he  found  well  adapteil  for  tiii»  purpose. 

l'erliH{>9  the  most  im|)ortant  of  the  diseases  proj>cr  to  the  eyelids, 
foptiinate'yas  rare  in  private  practice  as  it  is  connnon  among  lios- 
pital  patients  in  towns,  is  one  wiiich  baa  received  a  great  variety 
of  names  iu  its  diilcrcnt  stages.  It  lias  lieen  calleu  tinea  tarsi, 
ophthalmia  tarsi,  lippituilo,and  I  know  not  what  besides.  I  liold 
the  multiplication  of  tei'liniealities  to  be  an  unnjixed  evil ;  and  I 
cannot  see  any  advantage  in  the  use  of  (ireek  words  when  English 
ones  will  do  as  well,  lint  in  this  case  we  have  a  (.Jrcok  word 
which  is  very  useful,  because  it  may  l>o  employed  instead  of  an 
EngUeh  phrase ;  and  I  am  therefore  accustomed  to  call  the  malady 
ill  question  "  Jllepharitis,"'  instead  of  describing  it  as"  follicular 
in  Da  mi  nation  of  the  eyelids."  Blepharitis  ia  very  prevalent  among 
the  cLiidren  of  ^toor  and  dirty  neighborhoods,  especially  in  great 
cities;  and  its  prevalence  hears, I  ttiiiik,  a  diMiinct  relation  to  the 
degree  of  atmospheric  and  personal  dirt  in  any  particular  locality. 
At  St.  George's  Hospital  it  is  sufiiciently  eominon,  and  comes 
chiefly  fnnn  certain  districts;  but  at  the  Knyal  fioutb  London 
Oplithalnnc  Hospital,  wUich  is  situated  in  ai)Oor  and  crowded  part 
of  iSouthwark,  the  proportion  of  cases  is  far  larger  than  at  Hyde 
Park  Corner.  Tbe  diwease  consists  essentially  of  an  ulcerative  in- 
flainmutiou,  attectitig  the  lining  of  the  bair-follicles  of  ibo  eye- 
lashes. It  is  usually  very  limited  at  iirst ;  but  if  ricglceled  or  mal- 
treatetlitsoou  spreads  along  the  margins  of  tbe  lids,  and  ultimately 
implicates  contiguous  structures,  it  usually  commences  iu  tbe 
npfier  lid,  near  its  middle  [Kirlion;  and  tirst  shows  ilsclf  by  tbe 
tormation  of  a  scab  or  crust,  which  cenicnlH  together  the  bases  of 
threu  orfour  eyelashes.  On  close  uxaminatioii  it  will  be  seen  tbat 
the  margin  of  the  eyeliil,  at  tlic  jioint  corresponding  to  the  scab, 
is  somewbat  swollen,  and  that  the  swelling  extends  about  a  line  or 
a  line  and  a  half  U|i  the  lid.  Tbe  skin  covering  the  swelling  is  not 
reddened,  or  directly  implicated,  but  is  {nrliaiis  a  little  smooth  and 
glosjty  fii>m  tension.  Tbe  size  of  tbe  wweiling  is  generally  about 
e^ual  to  tliat  of  the  scab;  and  the  wlmle  matter  looks  very  trivial 
and  unimportant.  If  we  carefully  sofleti  tbe  scal>  and  remove  it, 
and  then  examine  the  margin  of  tlie  lid  with  a  inngidtying-glass, 
we  shall  Hud  that  the  eyelashes  of  the  atfeeted  part  are  not  closely 
surrounded  by  skin,  but  that  they  project  from  gaping  oriticcs, 
which  yield  also  a  small  quantity  of  clear  discharge.     This,  miu- 

'   [TUU  UiiH:wU  ia  uuiiiiiiunljr  chIImI  l/U/i/mrilit  miirginalin.'\ 
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gling-B-UU  the  greasy  floerelioii  of  tljceonticuous  Meibomian  jtIbikIs, 
and  with  rliftl  of  the  »cb»<!eoii3  glnncl»  ol  tbo  bair-follides  them- 
•olvtfs,  ili-iys  into  tlie  crust  L-baracterialii;  of  tbo  malady.  The  in- 
flamiiiftl ion  flcems  to  commence  at  the  oiMJtiingof  n  follicle,  and 
grmliinlly  to  creep  down  to  ihe  Imtlom  of  it,  rt'iidtring  tbo  follicle 
patnloii-i  as  it  prooeodn,  and  at  last  detacliiii^  tlic  vjcliwh,  winch 
would  frtll  out  if  it  were  not  cemented  to  the  mnrgin  ^f  tbu  lid 
and  to  its  fellows  by  tbc  scab.  Tbc  secretion  \a  iirolmbly  c^uta- 
gious,  and  at  all  events  is  fi<^-tivc1y  irritating,  so  tliai  the  <li«vti»u 
spreatls  riglit  and  left  along  tbc  eyelid  first  attec-ted,  and  soon  np- 
pcar«  iti  thclotver  lid  aUo.  At  first  limited  to  one  eve, it  it<  licioro 
lona;  conveyed  to  tbc  olber,  [irobaiily  by  friction  witli  dirty  hand* 
or  Iniil  haridkcrfbiefs.  Aflem  time  tbc  swelling  of  the  margin  of 
iho  iid»  roiiuivea  the  Incrymal  piiiwta  from  contact  with  the  eye- 
ball, and  T  b«  ti>ara  arc  no  loiigur  carried  awuy  as  fust  as  they  are 
secreted,  but  remain  Imiged  within  the  conjunctival  sac,  where 
tlioy  serve  to  retain  aUo  aonie  of  the  setrrct  ion  of  the  inflanieil  fo|. 
liek'S.  Tbe  conaei^nent  irritHlion  produi-i-ii  intlaititnation  of  the 
conjunctiva, generally  followed  by  inflannnalion  of  (be  cornea,  and 
by  the  development  of  vessels  under  its  eoitlielitim.  Tbo  intlam- 
matory  products  which  form  the  niargimil  swelling  of  the  lids  un- 
dergo cradnal  contniction;  and,  us  they  shrink,  they  curve  and 
evert  the  tarsal  carlilagcs.  At  the  same  time  the  |>er<iicitent  fol- 
licular iiirtammation  destroys  the  <tyela»bc8,  or  loaves  them  weak, 
scanty,  distorted,  and  iiselc'.s.  Tbc  edgesof  the  lids  are  red,  Imre, 
evertcij.aiid  nnsigbtlr  ;  the  tcnrsbxlge  in  tbo  eyes  until  tbt-y  over- 
flow, the  coiijmictii-a  is  vascular,  and  the  cornea  is  eloud'.-d  by- 
active  inflamtuiilirm  or  by  nwiduiil  opacity.  Sucb  are  the  rc-ftulis 
of  neelected  blcpburitis;  and  they  arc  to  be  seen  only  too  fro- 
■<liiently. 

In  its  early  stage-*,  prior  to  aelnnl  functional  destruction  of  the 
hair  I'olliclca, and  prior  to  iliAtorlion  of  tbo  eyelids  by  the  shrink- 
age of  intlaminiiTory  cHusiou,  the  miilady  i*  very  amenable  to 
treatment,  and  this  trcaTmeiit  may  bi^  of  rlu-  simplest  kind.  It  is 
only  necwsivry  to  lay  liare  the  sear  of  the  disen»c  by  the  complete 
removal  of  the  oni«l.'»,  to  remove  dead  eyclaTihea,  and  to  apply 
astringcnti*  to  the  nlcerated  fnlticles  with  snfticient  ]>erseveranco:. 
The  ftui.'i'cs'"  of  the  Irejilnient  wil!  do|"iend  almost  entirely  upon  its 
continuance.  A  very  short  time  snlSces  to  improve  the  condition 
of  the  nuirgins  of  the  lids  and  of  the  orifices  of  ilje  hairfollicb^. 
Then,  if  the  case,  l)eing  better,  is  neglected,  the  inHammatiou 
creeps  mil  again  from  the  deeper  parts  of  tlio  follicles,  where  it  wu» 
never  cured  at  all ;  and  a  few  weeks  restores  the  original  »romii. 
tion.  In  bos]iita]  practice  wc  see  thi*  happen  again  and  agnin, 
parents  being  unable  or  nnwillitig  to  devote  tbo  necessary  time  to 
'  the evelida  when  tbo  children  cecm  to  them  to  be  better. 

It  IS  manifest  that  the  complete  daily  removal  of  the  crusts  w 
abaoUitcly  oKsentiut  to  the  cure.  When  Sydney  ^niilh  saw  a  little 
girl  patting  tbc  shell  of  a  tortoise  in  order  toplenselbe  animal,  he 
told  ner  that  she  might  a»  wel  I  pat  the  dome  of  Bt.  Paul'*  to  please 
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the  Dean  and  Chapter ;  ami  to  apply  remedies  to  the  outside  of  the 
crusts  of  blepharitis  would  be  at  least  equally  futile.  These  eruata, 
as  I  have  said,  contain  a  eonsidenible  greuny  element,  which  enablea 
tbem  to  resist  the  action  of  water ;  and  if  tbcy  are  pulled  oW  when 
oaly  partially  softened  tlie  parts  beneath  arc  excoriated  and  made 
to  blee<].  \\  oree  still,  the  patient  is  hurt :  and  thus,  if  a  child,  is 
frightened  and  rendered  intractable  ;  a  result  which  cannot  be  too 
seduloualy  avoided.  The  best  way  of  removing  the  cruafs  is  by  a 
varm  alkaline  lotion  ;  and  about  five  grains  of  bicarbonate  of  enda 
to  ail  ounce  of  water  will  be  found  a  useful  formulii.  I  am  aceue- 
tomed  to  prescribe  a  lotion  of  twice  this  strength,  and  to  direct 
that  a  little  of  it  shall  be  poured  oiit  for  use,  and  diluted  with  au 
equal  rjaantity  of  hot  soft  water.  If  the  patients  can  only  com- 
mand hard  water,  a  tittle  more  sixia  will  l>e  necessary.  The  warm 
lotion  is  best  applied  by  means  of  a  morsel  of  sponge  ;  and  the 
edges  of  the  eyelids  should  be  soaked  with  it  until  every  particle 
of  crust  is  softened  and  can  be  removed.  When  this  baa  been  ac- 
complished, the  lids  should  be  dried  by  pressure  with  a  handker- 
chief, the  lashes  gently  pulled,  ao  that  nil  that  are  loose  may  be 
plucked  out  instead  of  remaining  as  irritating  foreign  bodies  within 
their  folliolea,  and  the  selected  astringent  applied  immediately,  be- 
fore the  follicles  are  again  sealed  by  the  drying  up  of  viscid  dis- 
cbarges. If,  after  simple  cleansing,  the  lids  are  examined  at  the 
end  of  half  an  honr,  the  intlamed  |mrt  will  be  found  covered  by  a 
thin  transparent  film  of  dried  secretion,  much  reeenibling  a  layer 
of  contractile  collodion,  ami  in  like  manner  fastening  itself  down 
by  indenting  the  tumid  skin  with  little  claw -like  processes.  Such 
a  film  forma  quickly,  and  ia  scarcely  visible  iinleas  carefully  looked 
for;  but  it  would  shield  the  follicles  from  the  action  of  a  remedy 
as  effectually  aa  the  accnmuiiition  of  weeks. 

The  astringent  selected  is  not  a  matter  of  great  importance  ;  but 
for  home  application  it  is  best  to  prcsvril>e  an  ointment.  This 
ointment,  whatever  its  acti\-e  ingredient,  should  be  quite  soft,  ao 
that  it  may  be  caeiiy  worked  into  the  roots  of  the  eyelusbca  with 
the  point  of  a  caniel'a-hair  brueh.  If  it  be  too  hard  for  this  pur- 
pose, and  almost  always  in  cold  weather,  it  should  be  softened  by 
warmth  before  it  ia  applied.  I  often  recommend  this  to  be  done 
by  dipping  a  teaspoon  into  hot  water,  drying  it,  and  then  using 
the  point  of  the  howl  to  take  out  a  morsel  of  ointment,  which  will 
at  once  liquefy,  and  may  be  taken  up  on  the  brush  and  applied  be- 
fore it  becninea  hard. 

The  ointnieut  that  I  chiefly  nae  in  these  cases  is  known  to  oph- 
thalmic surgeons  as  Pngenstecher's  ;  having  been  introduceil  into 
practice  by  Dr.  Paeenstecher,  of  Wiesbaden.  Its  active  ingredient 
18  the  ]>recipitateu  yellow  oxide  of  mercury,  as  thrown  down  by 
an  alkali  from  a  solution  of  the  percbloride.  This  oxide,  being  an 
imratpable  powder,  is  not  a  mechanical  irritant,  and  it  nui^  he 
added  to  simple  ointment  in  quantity  varying  from  ton  to  thirty 
grains  to  the  ounce.  An  alternative  application  is  the  ointment 
of  the  red  oxide  of  mercury  ;  and  to  cither  of  the  foregoing  we 
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may  add  bulxnrii  of  Porn  in  tlic  [impfirtioii  of  about  u  dritolim  lo 
the  f»iiiiee.  [Diluted  nilnue  of  mewriii-y  ointmctit,  wliilo  nn-cim- 
tnre  nintmcnt  diliiK^l  rtr  of  ofiiiiiiiiil  8tr<-iijrr)i,  n  mixture  of  white 
])reoi]iitnto  ointnioiit  with  mntmeiit  of  nside  of  xiiic  mid  rowvwaler 
ointmoiil,  und  white  prt'ci[iiiate  oiiilii»eiit  iiiixml  with  oiif-foiiNh 
its  weight  of  tiir,  are  all  useful,  nnd  any  one  of  them  mov  l>e  (tc. 
scribed  iiiBteail  of,  or  in  al  tern  at  ion  with,  either  of  the  ointments 
of  oxide  of  tiiercury.J  Aflor  a  few  duya'  use  of  either  of  theiw 
ointments,  applied  once  daily,  if  iherulm  im  iniprov-ement.tbe  6 rat 
course  to  be  pui'sued  will  be  fur  thcsurgoou  to  undertake  the  treat- 
ment peiitonsilly,  by  removing  tliu  (.tiikU  and  ii[>|ilyinic  the  oint- 
iiii-nt  liim«elf.  Ciu'C!*  r^'piiU-d  to  b*!  obslintile  are  usujilly  tbo^e  in 
wliitdi  the  iK'ojiIft  at  liniiie  arc  cnreloss  nr  awkwanl ;  and  cui-b  arc 
to  bo  mol  oidy  in  lliitt  way.  Somtttimw,  bow«ver.  blepharili)*  will 
resist  uiibi  astringents;  and  then  it  reguires  ibc  apjilicatioit  of 
nitrate  of  ailver,  wliieb  ix  bc»t  ii^eil  in  the  fonn  of  n  fuReii  sliok, 
diluted  with  nitrate  of  ]»ota?"h.  t^tieh  slieks  are  made  of  various 
strengths,  containing  from  one  to  four  |i:irts  of  the  diluent  to  one 
part  of  the  eauatiL-.  For  l>le|ibiirit!s  it  in  usually  well  to  use  the 
weakest.  The  atiek  should  be  tiled  or  (serajied  to  a  tine  jwiint,  whieh 
should  be  applic<l  aeeurately  to  the  tarsal  inarpin  immediately  after 
the  removal  of  the  cnist«.  Ac  soon  us  iuiprovemeat  is  fairly  es- 
tablished, the  nitrate  of  «ilvcr  may  lie  laid  aside  fop  some  of  the 
milder  rcniediei*  previously  dejieribed  ;  and  after  a  time  the  iitter- 
v«l»  hctwecH  the  a])pliaitioii«  may  be  increased  to  two,  threic.four, 
or  more  days.  \  .\«  substitutes  for  the  initiifaterl  nitrate  of  silver, 
or  iilteruaiing  with  it.  we  inuy  use  li'iviir  /j"''I.»«c,  tineture  of  iodine, 
hqueliid  fhloride  of  zinc,  iii|uetie<l  i-hroniic  acid,  nitric  acid  sironj; 
oi'djlulc,  tiv (i'/uw htj'liiirgiiii  nitriitif ;  any  of  these  may  bo  applied 
upon  a  sbarjieiied  stick,  or  ujron  the  tip  of  a  jirolie  wound  with  a 
little  <'otton,  and  aboulil  be  washed  oli'  with  a  eamel's-hutr  l>rush 
dipped  in  water.]  Hut  treatment  must  not  be  liimlly  abiindout-d 
untd  ibe  apriarent  onre  has  been  tested  by  observation  during  atjj 
least  a  month  ;  for  niberwiso  there  wijl  be  mutb  risk  of  the  reap^i 
poaranee  of  the  malady.  In  some  ca>«e».  when  the  enre  is  others 
wise  eomplete.  there  still  remains  some  tbiekeiiing  of  the  tamal 
margins,  due  to  ititiltration  of  the  ti^^tuu^  wiHi  indammntory  elTii- 
Bion.  Such  thickening  not  only  interfenw  ivith  loeal  nutrition  by 
the  compression  of  nervi-s  and  bl(ioilve«*el«,  but  it.  also  entails  a 
liability  to  disforliou  of  the  lids  by  slirinkftge;  so  thatan  endwix'ord 
should  always  be  ninde  lo  (•roiiioie  its  i-emovat.  For  this  purjiosoi 
tlie  ckin  over  the  swelling  may  l>e  painted  with  tiuelure  of  iotltiio, 
Rpplied  siillicieiitly  often  to  mninlain  increau>e<I  vaacnlnr  action, 
but  not  in  such  a  way  as  to  produce  any  Iroublcaomc  degree  of 
soreness. 

\V  ben  a  case  of  blepharitis  does  not  eome  under  notice  itntti  it 
is  of  souie  standing,  the  Ireutment  will  often  be  more  difficult. 
We  shall  generally  tind  thai  the  Imverlacrytual  jmiictaare  removed 
from  contact  witli  the  eyeball,  and  that  the  retained  tears  form  a 
Murce  of  poqwtuui  irritation.    We  have  then  to  vctD«ider  whether 
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tlie  piincta  nre  displaced  by  contraction  of  tlie  tissues  externa!  to 
tlie  tarsal  cartilages,  or  only  liy  Iliickeiiing  of  tlie  lids  by  8weilinj(. 
In  tbe  latter  case  it  may  Ihj  bor>e<l  tbat  tlic  treatment  already 
de9cribe<l  will  diniinisb  tbe  Bwelling,  ami  tliat  tbe  pnncta  wili  in 
time  return  to  their  normal  imsition,  and  to  tlie  exercise  of  tbeir 
proper  functions.  If,  however,  they  are  displuced  by  nbriiikajje, 
Bueh  a  result  is  not  to  be  hojied  for ;  nnd  the  first  step  towards 
obtaining  improvement  must  be  to  slit  up  tlie  canaliculi,  so  tbat 
the  tears  may  again  obtain  access  to  tbeir  proper  channels  of  esca|>e, 
aad  may  cease  to  be  sources  of  irritation  to  tlie  patient.  There 
are  at  least  tbe  two  ordinary  ways  of  performing  this  little  opera- 
tion,— tbe  right  way  and  the  wrong  ;  but  eoiRcrniiig  tbe^e  I  shall 
liave  to  speaK  hereafter,  when  considering  tlie  treatment  of  diseases 
of  the  tear-]ias8ages  generally. 

Even  in  tbe  worst  cases  of  chronic  blepharitis,  when  the  tarsal 
margins  are  everted,  red,  and  unsightly,  the  eyelashes  destroyed, 
and  the  eyes  autfering  from  irritation  and  exposure,  tbe  slitting  of 
tbe  canaliculi,  and  the  use  of  some  of  the  ointments  mentioned 
above,  will  often  improve  the  apiiearance  and  increase  the  comfort 
of  the  patient.  No  case  of  the  kind,  however  unpromising,  should 
be  left  without  some  endeavor  to  alleviate  at  least  tbe  most  promi- 
nent symptoms. 

I  have  Deon  content  to  speak  of  blepharitis  as  follicular  inflam- 
mation of  tbe  eyelids,  and  to  aim  at  curing  it  in  that  empirical 
faflbion  which  has  hitherto  answered  best  in  my  hands.  It  iw  in- 
teresting, however,  to  inquire  why  it  is  that  these  particular  folli- 
cles should  become  tbe  seat  of  this  obstinate  intiamination.  It  lias 
been  8UggeBtc<l  that  blepharitis,  as  one  of  its  names  implies,  is  akin 
to  tinea  tonsurans;  and  it  U  now  believed  ihiit  tinea  tonsurans  is 
caused  by  the  presence  of  a  microscopic  fuTigns,  which  has  its 
habitat  in  the  roots  and  sliafta  of  the  liairs,  and  which  has  been 
calle<l  Iri'ophyton  ioitsiirtn)^.  I  presume  it  cannot  !e  qneslionod  tbat 
the  hairs  from  a  ringworm  patch  arc  infested  by  a  minute  fungus  ; 
but  whether  this  is  the  cause  of  the  disease,  or  is  a  coimc'iueiR-c  of 
it,  or  is  only  an  associated  pheiionienon,  I  cannot  pretend  to  deter- 
mine. I>r.  Tilbury  Fox,  however,  annonncc<l,  fli>m«  years  ago,  that 
he  had  found  the  mycelium  and  spores  of  this  particular  fungus  in  the 
eyelashes  in  cases  of  tinea  tarsi.  My  attention  has  only  lately  been 
called  to  this  statement;  and  I  have  submitted  eyelashes  from  many 
patients  to  microscopic  examination.  l)r.  Tilbury  Fox's  method 
13  to  soak  tbe  susi>eeted  hair  tor  twenty-four  Inmrs  in  diluted  liquor 
potassfe.  and  then  to  place  it  in  glycerine.  Hut  the  liquiir  potassie, 
which  is  intended  to  reniler  the  hair  transparent,  so  modifies  its 
external  layer  of  cells  that  their  margins  present  a  very  deceptive 
resemblance  to  mycelium  tlireads;  and,  more  than  this,  it  some- 
times causes  these  ceils  to  peel  of,  and  to  form  little  masses  against 
the  side  of  the  hair,  which  resemble  myceliani  still  more  strongly. 
AVhen  these  sources  of  crn)r  are  set  aside,  I  fancy  that  genuine 
fungus  will  not  be  found  in  the  niajority  of  cases,  pcrha]>B  not  more 
frequently  than  upon  hairs  which  are  presumalily  healthy;  and  I 
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am  not  nt  nil  prepared  to  say  what  aignifioance  should  be  nttnchcd 
to  its  prc«encc.  Certainly  I  see  no  reason  to  admit  lliat  it  oan  lie 
an  "flive  caime  of  a  malady  with  whicli  it  Beems  to  be  only  occa- 
aionnlly  aeisociatotl ;  and,  aa  the  remedies  already  de^crihed  are 
theniselvc?  paraftitieidee,  I  see  no  reason  why  the  presence  of  fungus 
fthoiild  modify  the  treatment  to  he  parsnea.  Possibly,  in  any  in- 
atance  in  which  the  hairs  wcro  much  infosted,  it  wnulj  he  good 
policy  to  piiU  them  all  out  beyond  the  limits  of  the  diecuKo. 

The  growing-in  of  eyt-liidhwi  upon  the  globe  of  the  cyo,  bo  that 
instead  being  protwtors  of  tin;  organ  tliey  arc  converted  into 
8onree!t  I'f  jK-qictniil  irritation,  in  a  plieiioineiion  met  with  under 
three  iierfeetly  ditleront  coiiililion!*.  In  many  tcxt-booka  we 
find  a  flistinotioii  between  "  triehiftj<is,"  a  state  in  wliiob  the  eye- 
1(i.'<iic:t  are  simply  inenrved,  and  ''dtstichiasis,'*  in  which  it  is 
asfumed  'hat  there  is  a  double  row,  the  oilier  of  normal  growth 
and  position,  the  inner  directed  tnwanls  the  eye.  I  have  never 
seen  what  could  be  properly  described  as  disticniaels,  but  I  have 
frefiuently  seen  some  hvi>eriropliy  of  the  tarsal  margin,  attended 
by  the  growth  of  eilia  in  abnormal  niiinbers,  fionie  ol  them  bi>ing 
misdirected.  Thin  kind  of  Iiyi«rIroi>iiy  mojil  frecitiently  ufl'ectstho 
external  third  of  the"  upper  lid  ;  and  probably  often  origiiiuttM  iu 
the  iiicreiwcd  vascular  m-tion  <iuc  to  a  "lijiht  attack  of  blepharitis 
in  earlier  life-  [The  occurrence  of  a  porlial  suwrnumcrary  row  of 
«yelaahi»,  fairly  justifying  the  name  "dialiclmwia,"  is  not,  exees- 
Bively  rare;  we  have  aeon  at  least  one  aueh  case,  doubt Icsw  con- 
genital, in  which  iho  second  row  of  cilia  wa*  very  regular,  and 
extended.  i[j  each  eye,  from  the  ouler  eantbus  for  about  half  an 
inch  along  the  margin  of  the  upper  lid  near  (he  row  of  oj»ening*of 
the  Meibomian  glands. J  The  second  condition  met  with  is  one  of 
incurvation  of  the  tai'aal  cartilage,  by  which  the  [losition  and  the 
direction  of  its  free  margin  are  altered  ;  and  this  change  genemlly 
affects  the  whole  length  of  the  upper  lid.  and  is  a  conseniience  of 
chronic  conjunctivitis.  Precisely  as  the  lower  t.irsal  cartilages  are 
liable  to  lie  everted  in  blepharitis,  by  the  shrinkage  of  intlamma- 
tory  etlusion  external  to  them,  so.  in  the  same  way,  the  up|«?r  car- 
tilages are  liable  to  be  incurved  by  the  shrinkage  of  etfusiona 
internal  to  them,  or  in  the  membrane  by  which  they  are  lined. 
Such  shrinkage  occurs  cliiofiy  in  persons  in  whom  conjunctivitis 
has  given  rise  to  the  formation  ot  pupillary  granulations  in  the 
palfx'bral  folds,  aii<l  therefore,  us  will  herealYeroc  shown,  chiefly  in 
the  lower  orders  of  Irish  and  in  persons  wbo  have  been  in  »ch<ioU 
or  regiments  in  which  contagious  opbthahnia  has  prevailoil.  The 
upper  lids,  in  such  cases,  will  be  found  unduly  convex  from  above 
downwards,  and,  when  they  are  everted,  the  cartilages  will  lie  fotnid 
shortened  and  concave  in  the  same  direction,  and  marked  by  glis- 
tening bands  or  patches  of  cicatricial  tissue.  The  displacement  of 
the  cilia  is  then  a  mere  n^chanical  rwmlt  of  the  alteration  in  the 
shape  of  the  cartilage.  [The  eieatrieisil  changes  whicli  lead  to  in- 
curvation of  the  tarsus  are  mainly  the  result  of  a  chronic  patho- 
logical process  involviug  the  eubetaneo  of  tho  cartilage;  in  other 
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words, of  inveterate  "folUcular  granulations"  ftrachoma)  rather 
than  of  the  uncomplicated  pnpillnry  form.     The  whole  tarsus  lie- 
comes  misehapen,  and  the  free  bonier  of  the  lid,  which  is  nor- 
mally about  a  line  in  width,  loses  its  j>osteriop  angle  and  assnmea 
the  appearance  of  a  mucous  surface  up  to  the  line  of  implantation 
of  the  cilia.     These  also  boconio  more  or  less  distorterl  and  irreg- 
ular iu  their  growth,  so  that  manj'  of  them  come  to  rub  upon  the 
eyeball,  while  the  Meibomian  .glands  become  partially  atrophied, 
and  their  ducts,  which  normally  ap|iear  as  a  row  of  minute  open- 
iDgB  upon  the  free  bortler  of  the  lid,  acquire  a  fiiulty  direotion 
and  open  backward  upon  its  conjunctival  surface.]     The  third 
condition  is  one  of  displacement  of  the  cartilage  as  a  whole  by 
perverted  nmecnlar  action.     This,  which  is  usually  called  entro- 
piam,  occurs  most  freijuently  in  the  lower  lid,  and  is  a  common 
source  of  trouble  after  operations  upon  the  eye  in  aged  persons  of 
lax  fibre.    It  may  exist  in  various  degrees,  but  the  spasmodic  action 
of  the  orbicularis  often  cants  the  inferior  cartilage  quite  over,  turn- 
ing its  tower  edge  upwards,  and  bringing  the  lashes  and  the  cuta- 
neous surface  of  the  lid  to  rest  against  the  eyeball.     We  have 
therefore  to  recognize  three  conditiotiR,  which  may  be  illustrated 
by  the  annexed  diagrams.    In  the  first,  as  at-  a,,  '^\a,  56,  there  is 


Fio.'n , 


'•■t  !'>  U-  m}ii«r,:d  from,  the 
I  Ml  I'.u-^  fx^ison  or 
uiiatevei: 


an  exceasive  [and  perverted]  growth  of  cilia,  the  cartilage  maintain- 
ing its  normal  relations  with  the  globe.  In  the  second,  as  at  b, 
there  is  no  excessive  growth,  indeed  there  is  more  frequently  dimin- 
isbed  growth;  but  the  cilia  (either  upper  or  lower)  are  turned  in- 
wards oy  distortion  of  the  lid.  In  the  third,  as  at  c,  there  is  neither 
altered  growth  uor  distortion,  but  the  lower  lid  is  displaced  hy  dis- 
ordered muscular  action. 

In  each  of  these  eases  the  surgeon  must  address  himself  to  the 
cause  of  the  ?vil.  When  the  cilia  are  redundant,  it  may  be  suffi- 
cient for  a  time  to  remove  them  by  epilation  whenever  they  touch 
the  eyeball,  and  it  will  occasionally  happen  that  atrophy  of  the 
follicles  will  be  thus  produced.  Epilation,  simple  as  it  seems, 
requires  not  only  some  care,  but  also  the  use  of  forceps  with  oppos- 
ing surfaces  which  are  so  well  fitted,  and  just  so  much  roughened, 
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that  they  will  hoM  tlip  finest  hairs.  Such  are  sold  tinder  the  name  of 
cilia  rnr<^-«|wViynllin8trtimentiiiiikcr8.  Tbeyshnald  lie  made  totieixe 
each  hair  sintrly  near  it«  mot.  niid  to  cxtnict  it  by  a  gentle  steady 
pull.  A  jerfciiig  niovenieiit  i^  njit  to  hrcaU  the  hair,  ami  hadly 
made  fnrcejHi  will  onf  it,  in  «-itlit;r <.-»>«  leftvinir  a  ^tnniji  which  may 
1)0  ditliciih  to  extract,  niid  whk-li  is  rarritori-  irritiittiiE;  than  a  jht- 
feet  eyelash.  In  cjiseti  of  imnirveil  lids  the  otrcrniin-i  laslic*  are 
oflen  very  fine  and  fKiIeuoiored,  and  it  ia  desimlde  toTet  the  light 
fall  Ujjoii  (ho  margin  of  the  Hd  from  different  direetinna,  and  to 
use  a  iitiigtiilier.  in  order  to  see  that  none  escape  detection. 
Allhniigh  epilntioi),  in  the  case  of  mere  rodimdnncy,  aontetimes 
leads  to  eur*.-,  il  is  more  comirmn  for  the  cilia  to  grow  again  and 
again,  and  in  this  case  the  continual  plucking  tmt  may  occusiou 
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irnffttioii  and  swelling  of  the  lid.  It  i«  then  de^irahle  to  nliandoo 
tlie  pracfk-c.  and  1o  dcslrny  tlie  Imlbi*  fi-om  which  the  ingnming 
hMin*  j)rocecd.  If  ihcy  are  only  two  or  three  in  iinmher,  this  may 
be  done  by  the  nctna!  cautery,  for  wliich  Mr.  Woi-cUwonh's  needle 
[Bee  Fig.  5.%  page  174),  or  n  common  sewing  tiee^lle  fixed  in  ft 
handle  and  heated  in  I  lie  llame  of  a  spirit-lamp,  ffirnishcs  the  most 
convenient  instrnmenl.  In  order  to  use  the  cautery,  it  Is  generally 
ndvisable  to  administer  an  anawthclic  and  to  secure  the  lid  by 
Snellen's  forceps, shown  in  Fig.  57,'  not  on  accoiml  of  the  pain,  but 
because  a  slight  movement  of  the  patient  »t  the  moment  of  con- 
tact with  the  hot  needle  might  Imflle  the  0|)erflt(ir,  and  enu<o  him 
to  make  a  piincturv  in  the  wrong  plucc.  The  needle  should  l>c  at  a 
dnll-n-d  hc:it,)(lionld  he  inrrodiu-ed  into  the  follicle  from  which  each 
mixdirv-irte*!  eye)a.«li  prnce^ls.  and  ohonld  |<oiietrate  a1>ont  n  line. 
If  more  than  two  or  ihree  eiliii  are  in  fault,  the  contraction  that 
would  tollow  buining  would  forbid  reeonrse  to  it ;  and  then  there 
are  two  other  methmls,  cither  of  which  may  lie  employed.  The 
hair-bniha  may  be  excised,  or  they  may  be  destroyed  by  the  action 
of  a  silk  thiead  used  as  a  scton  ;  and  the  former  jilan  is  generully 


•  '  [Fla.  6T  doM  nol  cnrrwlly  rp|ir<v«iil  Soeni-ii*!  cyflii!  i?lMnip  or  "  Tot^rti*,"  hut 
U  1mii«<1  u]M>n  H  inu^il1cnti''>n  nf  Sn'-lk-n't  clNin|i  bv  itt.  J.  Z.  Laumicc.  StM-ni-M't 
cianiji  i«  ovrrwlljr  (liuwa  In  Fig.  A9.] 
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tU{in)rerr«d,  IwcftiiHc  it  is  nioro  iiiider  control  th«n  tlie  Inttur. 
'  >t!im\  iiiiiv  c)iniic«  to  denlroy  nil  tlic  riliit  )iotwi:>eii  itn  ]ioiiitsnf 
norit  un<l  exit ;  ivhercAR  tlie  nbj«vt  of  the  fturgoon  is  to  Ut;«lroy 
lliow  wliivh  are  miMlircctett. 

[Fid.  m.) 


/ 


[rfrlinfia  llie  neatest  nnd  niOBt  acpiinifp  way  of  cantm/.'xug  n 
imie  lull r follicle  is  by  pHssing  a  very  tiim  platiimn)  wire  tliiiuigli 
il  in  close  |>rr>xitiiity  to  ita-  fveluMli.  brinifiiip  tliw  uml  out  tlirnii'^lt 
'"^  «l;tn  n«ir  tlie  mar^ii  ot  tlio  lid.  iirid  tlii'ii  huiilin^  the  wire 
tidilarily  to  r«di>e*M  by  {inHHiiig  tbrniijili  it  tlio  curivnt  from  a 
tJtiz!.-  roll  nf  a  tJn>vt'  or  Himsi'ii  battery.  'I'lic  wire  nuiy  h<-  of  a 
di«i!ifii-]-  of  nlioiit  aiftlli  '>f  an  iiifb,  and  may  bf  t-iiMly  drawn 
lltniiij;li  till*  fulliclc  l)y  n  tinv  Iliread,  [irevioiinlv  |«iMt>d  by  tbo  aid 
of  a  very  fine  curved  iwedle.  After  the  wire  is  in  (>luoi\  nnd  any 
fi|i«liti>;  liiiH  entirely  ceii«v-d,  tlie  free  tnds  of  tbe  wire,  at  ibw  nmr- 
of  ibe  lid  and  at  the  )>oiiit  of  emergence  tlirnnf;!!  tbe  *kin. 
■fiix-d  by  two  jiairs  of  forwjB,  i-onneeled  by  wiiv^  wiTli  ibe 
tiro  Imitcry  [lolcs,  Tlic  plaliniini  wire  liL'coiues  beated  almost 
imiiH-<llalely,  uik)  a  set-ond  gcnenilly  snllicoti  to  oniplcte  (be  cau* 
IcrtKation.) 
Ill  onler  lo  excise  a  gixnip  of  eu^wrltuoitx  bulbs,  it  U  defliiiibte  to 
B*  tbe  lid  witbin  Snellon's  forct'pH,  iind  to  screw  the  blades  no 
ly  togctber  tliat  tben-  niiiy  bt-  no  blcL-dinif  to  obsetire  Ibe 
nf  tbe  u|i'ri*tor.  A  fine  ncaliii'l  or  n  Mi-er't*  Ktiift*  dboiild  tJicii 
rust  into  the  iiiHr<;in  of  the  lid,  pnnillel  with  Ibe  plane  of  iho 
>gc.  and  just  iiTKlcr  ibe  e>kin.  in  tttich  a  way  ihut  tbo  blade 
intir*  any  uonnally  directed  ciliu,  wbloh  it  iniiy  bo  desirable 
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to  preserve,  from  the  abnormaliy  directed,  which  are  lo  be  nacri- 
ficed.  The  i>oiiit  of  the  knife  should  be  curried  well  aboxe  the 
roots  of  the  cilia,  ami  ninved  towards  tlie  cutting  edge  in  such  a 
way  that  ttie  wound  may  be  as  bnmd  above  as  below,  A  second 
tbruitt  fliioubl  then  be  inado.  purullo!  to  the  lir^l  and  of  etjual  ex- 
tent, cK<«c  to  tliu  conitiiiciiviil  inui-^in  of  the  lid,  uiid  8c)jarato(] 
from  it  only  by  the  oritict*  of  thv  Moibon.iun  eland:*;  mid  the 
pamllel  incinioni*  nboiild  bo  long  tnniuh  to  include  betwcoii  them 
nil  Uic-  cilin  whit-Ii  are  to  bo  destroyed,  '['lie  o|terator  then  i>lHecs 
one  btiide  of  a  fine  [lair  of  nuiniiors  in  each  incitiion,  and,  by  two 
anii>i),  cuts  out  the  intervening  piece  of  cartilage  eulicutaneoualy, 
together  with  any  bair-biilba  which  it  may  contain.  A  moist 
cold  compreHs  ehoiild  be  applied  for  a  few  hours,  after  whiih  no 
further  dressing  will  be  needed  :  and  if  iiny  misplaced  eyelash  baa 
escaped,  it  may  be  destroyed  with  a  b"t  needle  on  a  fului-e  occa- 
«ion.  The  diagram  in  Fig,  39  shows  Ibo  |)osition  of  tbo  two  inci- 
sions, with  reference  to  the  cilia,  the 
nmrgin  of  the  eyelid,  and  the  orttioes 
of  the  Mi'iimiTiinn  ^biiid»,  and  the  dot- 
ted lines  »bow  tlie  extent  and  depth  of 
the  incision!!  in  the  lid. 

[OperatioiiH  in  which  a  amnll  group 
of  eyelashes  is  excised  are  not  alto- 
gether satisfactory  a«  regards  the  per- 
manence of  the  cure.  A  few  months 
after  an  appareiittv  perfect  openilion  a 
few  eilia  will  often  he  found  growing  in  a  faulty  [losition.  and  will 
require  to  be  pulled  out  or  treated  by  sonie  more  radical  method. 
The  ofienition  of  excision,  as  dencrilied  and  tigtired  by  the  author, 
is  one  which  we  have  long  employed,  and  it  is  probahly  as  eft'evtive 
aa  any  with  which  we  iiro  acqiiiiinted  ] 

The  use  of  the  sutui-c  was  IJrst  suggested  by  Dr.  lierzeustein. 


Flo.  ». 


Vm.M. 


wboMi  illuat rative  disgritm  i«  reprodnwd  in  Fig.  CO,  from  the 
Aivhicj'iir  Ophtiudmi^osie.    Tlie  eyeball  is  protected  from  injury 


*-* 


0PXRATI0K8    FOR    TRICHIASIS.  189 

bf  Ibe  spatula,  and  the  needle,  armed  at  the  point  with  a  double 
Bilk  thread,  is  intrcxluced  on  the  margin  of  the  eyelid  at  the  point 
a.  on  one  side  of  the  group  of  hairs  to  be  destroyed,  is  earrie<l  ver- 
tically upwards,  and  made  to  emerge  on  the  skin  at  b,  about  two 
linea  above  its  entrance.     It  is  reintroduced  at  the  second  punc- 
ture b,  carried  horizontally  for  a  sufficient  distance  to  clear  the 
other  extremity  of  the  group  of  hairs,  and  is  again  brought  out  at 
c.    Reintroduced  at  this  third  puncture,  it  is  carried  vertically 
downwards,  and  made  to  emerge  on  the  tarsal  margin  at  </,  where 
the  silk  is  seized  and  retained,  and  the  needle  finally  withdrawn. 
The  two  ends  of  the  silk  arc  then  knotted  together,  and  a  subcu- 
tsneons  loop  is  formed,  which  includes  the  oulbs  of  the  misdi- 
rected haire,  and  soon  destroys  them  by  the  inflamniation  which 
it  excites.     When  free  suppuration  commences,  the  thread  may 
be  cut  and  removed. 

The  cases  of  incurvation  of  the  superior  cartilages  are  more  nu- 
merous than  the  foregoing,  and,  thanks  to  the  late  unchecked 
f)revalence  of  contagious  ophthalmia  in  pauper  schoiils,  they  are 
ikely  to  present  themselves  in  still  greater  numbers  in  years  to 
come,  'iiiey  have  much  exercised  the  ingennity  of  surgeons,  and 
many  operations  have  been  devised  for  the  relief  of  the  sulferers. 
One  of  these,  which  I  mention  only  in  order  to  condemn  it,  was 
usually  called  "scalping."  It  consisted  of  the  absolute  removal 
of  the  hair  bearing  margin  of  the  lid  ;  and  att'orded  a  temporary 
relief,  which  was  usually  dearly  purchaped  by  the  injury  soon  in- 
flicted upon  the  eye  through  the  toss  of  its  accustomed  protection. 
Although  revived  as  a  surgical  proceeding  in  comparatively  recent 
times,  the  operation  is  not  of  modern  invention,  since  history  tells 
Ds  that  it  was  among  the  tortures  by  which  the  Carthaginians 
vainly  endeavored  to  shake  the  fortitude  of  Rcgulus.  Among 
the  occasional  out-patients  of  St.  George's  Hoapitui  there  are  two 
unfortunate  women,  'o  whom  I  have  before  made  incidental  refer- 
ence, and  whose  hard  lot  it  has  Ijecn  to  be  thus  treated.  In  their 
casen,  so  much  of  each  upjicr  eyelid  has  been  reiiioved  that  the 
palpebral  Jissure  cannot  be  closed,  and  the  conjunctiva  lias  un- 
dergone a  dermoid  degeneration  which  has  produced  almost  total 
loss  of  siglit,  and  which  admits  of  no  cure,  although  it  may  be 
ameliorated  by  the  frequent  application  of  glycerine,  [fwo  very 
difterent  openitions  are  often  confounded  under  the  name  "  Bcal[i- 
ing."  The  obsolete  and  rude  procedure  nientioiu'd  in  the  text 
cannot  lie  too  strongly  condemned,  though  slili  occasionally  fol- 
lowed by  charlatans.  The  other  operation,  that  of  Fliirer,  con- 
sists in  the  ablation  of  a  narrow  strip  of  tissue,  including  only  the 
integument,  muscle,  and  the  hair-bulbs,  leaving  the  tarsal  mar- 
gin intact;  it  involves,  of  conrse^the  total  loss  of  the  eyelaabes, 
but  does  not,  as  a  rule,  lead  to  contraction  of  the  opening  of  the 
lids  or  other  deformity.]  Another  plan,  suggested  by  Ur.  Mc- 
Craik,  of  Smyrna,  was  to  excise  from  within  the  lid  a  horizontal 
atrip  of  the  middle  of  the  cartilage,  leaving  the  skin  and  the  upper 
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nml  lowftr  norliotis  of  the  curtilage  iiifnet,  niid  removing  only  the 
crown  of  llie  &n:\i  of  intiirvntion.  I  Iiuvp  itorlornietl  thi^  oiicra- 
tion  in  ot^reral  onciefi,  Knd  the  iiamediate  resiills  were  exuvflent. 
Un fortunately  they  were  not  |ieriinuieiil.  and  after  the  la{>w  of  a 
few  moiithH  llio  mlients  returned  iis  l«id  hs  ever ;  a  result  which 
has  frequently  followed  other  device*  for  the  euro  of  the  iiHci-t lort. 
Of  the  itlan  of  groovinjt  the  eiirtiiage.  i«uggo«ted  l>y  Mr.  rStrvat- 
fi'ild  and  others.  I  have  no  exjK'ntuw; ;  l>nt  lor  the  hint  three  ywire 
I  hitvu  rvlivd  (tliuo^l  eticir^-ly  n[>oti  iin  0{H;nition  l'>iuii<h-d  upim  that 
of  Jitiii'hu  mid  Arlt.  hut  diilvrinc;  from  it  in  Home  minor  detuils. 
With  thin  1  Imve  heen  well  Hut^Micd,  not  only  a»  regards  the  in*- 
modiftle,  hut  Also  »»  regiirdn  tho  [<f!nti]itient  etfcets.  In  miiny  ciiaes 
the  cure  haa  been  oomjilcte,  and  hnn  mniained  so  after  the  l8[<Ae 
of  a  year  or  nioi-e;  and  the  ]ialients  for  whom  further  Irfatmeiit 
has  heen  needed  have  seldom  rciiuii-ed  more  than  tlie  desiniilion, 
Iiy  knife  or  cautery,  of  one  or  two  utray  cilia.  The  ojieration  la 
jjerfoniied  hy  epiitling  the  tarsal  cartihige  into  two  layere,  an  an- 
terior Itiyc-r  tarrying  the  Imir-hulha,  and  a  {HWterior  containing  the 
Meihoniiim  gliind«.  A  hori^^ontal  strip  of  the  iintcrior  layor  i« 
tht-n  removed,  loiiclhir  with  the  niii«:le  ami  i«kin  ooverinj^  it  ;  and 
the  filiary  iipargin  of  llio  anterior  layer  is  trannplnnted  npwardit, 
leaving  ll'ie  lower  ^Hirtinn  of  rlie  jinflerior  layer  i,-X[>ow?d.  WIk-h 
the  wliole  length  uf  the  ltd  i*  impiiiTnted.a  [tecr't*  knife  should  Ite 
entered  on  the  tarnnl  niar>;iri.  near  the  lacrymnl  piitictum,  with 
ita  entlirig  c<lge  dirceled  lownrda  the  outer  cantnuH.  It  ahouht 
I>e  earned  [Jielty  deeply  into  the  ftulislame  of  the  enrtilitge,  niid 
then  made  to  eut  iiii  way  slowly  along  the  lid,  ttjtiilting  the 
earCi!ak;e  as  it  goes,  nearly  as  fur  as  the  eanthus.  (Jivai  ejire 
should  lie  taken  to  leave  no  hair  hulhs  in  the  ](o(iterior  layer.  The 
knife  should  penetrate  nearly  to  I  lie  Hp]>er  margin  of  the  cartilage; 
htil,  if  thin  is  much  incurved,  the  necessary  depth  must  Ire  at- 
tiiini^  hy  two  or  three  succewsivo  JnciBiniiK,  m  order  to  avoid  per- 
foruTion  of  either  htyer.  WhiMi  the  siilittjng  is  conipleced,  an 
inciition  must  lie  maih;  aiorig  the  whole  length  of  the  lid.  about  a 
line  ahovc  its  margin,  tl) rough  the  t>kiii,  ihu  inuoelv,  and  tlie  aute- 
rior  layer  of  the  fplil  airtiiage,  and  another  invi»ioti  in  the  siinie 
direvtion  and  through  the  cuime  alniclnrc!),  hut  Idghur  on  the  ltd 
Mid  joirnrig  the  preeeiling  one  at  it^  extremities  Thew  two  in- 
eiaiotia  will  ineluih^  an  ell)|itieal  ]iorlion,  which  mnnt  he  del  ached 
and  removeil ;  and  itie  ^tripof  margin,  lel'It  helow  the  tin<t  ini-iMou 
and  attached  only  at  ite  extremities,  inuet  Iw  carried  up  tind 
united  by  sutures  to  the  edge  of  the  wound  almve.  When,  aa 
tiorneiiniei<  hai>t«n!«,  onlv  the  onter  half  of  the  lid  is  implicated, 
the  Bplittingof  the  cartilage  may  be  comniciiced  near  the  middle 
of  the  lid,  but  ko  as  to  include  the  wliole  of  the  distorted  portion. 
It  uinitt  then  he  carrieil  quite  ti>  tliv  outer  ranlhuit,  from  whence 
a  vertical  inei^ioii  must  he  miide  upwardit.  The  i)iei'«  cxciseil 
should  lie  triangular,  its  lia^i  formed  hy  llie  verticid  incision, 
nnd  il»  ajiox  being  over  the  [xkint  at  which  the  splitting  com- 
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merrcrd,  fts  indicated  din  gram  iiiatically  in  Fig.  61,  where  tbe  dark 

line  sbowa  the  course  of  tbo  knife  in 

Ibecsrtilage,  and  the  dotted  linen  sliow  ^"-  *'■ 

the  subsequent  incisions,  which  may     a'      b' 

be  most  conveniently  made  with  scii*-       n ^!»«^^^^^^^^'''^ 

»fs.   The  portion  of  the  lid  containing       [  .  i,^^r!2^^r^-jtb 
tbe  cilia  {w'liich  is  attached  only  at  one     ^^^^'   nIH^  'I'm^ 
eifrcinity,  is  carried  npfroni  a  nnd  sc-       ''^^Mkv^MI^^/ljki^^ 
cored  by  sQture  at  the  point  a';  and  it  ''^^^^~-l~0p^ 

is  usually  advisable  to  insert  a  second 
anture  midway  in  itn  length,  as  at  bd'. 
■  Iseldoni  apply  any  dresaing,  but  leave  the  hlood  to  dry  upon  the 
incision  and  npon  the  ex|«)sed  surface  of  the  posterior  hiyer  ot 
cartilage.  The  latter  sotMi  shrinka  so  as  to  occasion  no  det'orniity, 
and,  if  the  extent  of  transjilantation  has  been  siiHicient,  it  is  very 
rare  for  the  cilia  again  to  reach  the  surface  of  the  globe, 

[The  operatioti  described  by  the  autlior,  ditfers  fpom  that  of 
Jasche  Arit  chiefly  in  the  splitting  of  the  lid,  «-hich,  in  Arlta 
practice,  is  always  done  in  front  ot  the  tarsal  cartilage,  and  not 
in  its  sui}8tance:  in  removing  the  ellipticiil  piece  of  skin  from  the 
upper  lid,  Arit  esjiecially  directs  that  the  fibres  of  the  orbicularis 
muscle  are  to  be  spared,  and  he  abstnins  also  from  unnecessarily 
detaching  the  narrow  briilgc  of  tissne  containing  the  bulbs  of  the 
eyela^iihes,  for  fear  of  fatally  impairing  its  vitality.  (See  Arlt, 
Grwfe  and  Saemisch,  JIandhach,  IH,  page  -148.) 

In  trichiasis  or  entropium  of  the  upjHir  lid  with  incurvation  of 
the  tarsus,  no  operation  is  fully  satisfactory  which  does  not  correct 
this  acquired  malformation,  so  far,  at  least,  as  regards  the  improve- 
ment of  the  form  and  direction  of  the  tiiargin  of  the  lid.  To 
effect  this  it  is  necessary  to  turn  the  whole  muffin  of  the  lid  for- 
ward in  sucli  a  way  «a  to  restore  the  cilia  to  their  nonmil  direc- 
tion ;  we  cannot,  as  a  rule,  licnd  the  deformed  and  thiekoneti 
cartilage  by  any  force  wc  can  apply  to  it,  but  it  is  genenillj'  quite 
pnicticable  to  turn  the  whole  edge  of  the  lid  forward  after  having 
deeply  incised  or  cut  thi-ou^h  the  thickened  tarsus,  in  ii  line  par- 
allel to  and  two  or  three  nnilinietres  distant  from  its  free  bonier. 
The  o[>eration  of  grooving  the  taimil  cartilage,  has  been  worked 
out  by  ritreatfeild  and  ^^nellen.  Both  surgeons  iirst  excise  a  strip 
of  skin  and  muscle  about  a  line  in  width,  and  about  the  same 
distance  back  from  the  paljtebral  margin,  and  then  carefully  cut  a 
deep  longitudinal  furrow  in  the  exposed  tai-sal  cartilage,  Streat- 
feild  leaves  the  wound  to  heal  by  cicatrization,  while  Snellen  pre- 
fei-3  lo  apply  several  deep  sutures  in  the  cartilage;  in  either  case 
the  result  is  the  rccfitieation  of  the  position  of  the  whole  margin 
of  the  lid  including  llie  cilia  implanted  in  it.  An  older  operative 
jirocedure,  which  lias  been  from  time  to  time  revived  with  various 
modilications,  is  to  incise  the  eyelid  throughout  its  entire  thick- 
ness, parallel  to  and  about  a  line  back  fniin  its  free  border,  Jii)d 
from  one  eud  of  the  lid  to  the  other  ;  the  incision  may  be  made 
either  from  the  conjunctival  or  the  cutaneous  surface  of  the  lid, 


102 


DISBASB9   OF   THK    KTBLIDS. 


suil  il  iiiny  be  iiiu'le  citlicr  wholly  witli  ii  kniTe,  or  in  pnrt  by  sein- 
eor>>.  A  narrow  !<li-i|i  r>f  itkiti  una  miitu;]*;  U  tlien  removes),  mid  (he 
ecparaii^d  nmrgin  ol'  llie  lid  ia  turned  forwiird.and  hold  in  jK.Mitioii 
hy  carefully  K[t[>lied  sutures.  If  th«  opening  of  the  lids  has  been 
miii'h  shortened  by  the  disease,  a  canthnplaatic  o[)eration  should 
he  POmKined  with  the  ojjeratiou  upon  the  tiiraiiB,  whether  it  be  by 
grooving  OP  hv  incision. 

In  many  trmU,  both  of  Arlt's  operation,  and  of  Von  Graefe'a 
modification  of  the  same,  we  have  tailed  in  thu  majority  of  cases, 
to  attain  permauentlv  good  rt'sidts.  We  have  also  found  it  rery 
difliouU  to  groovv  the  tarsal  curtilage  devply  cnou;>;li  to  permit 
the  free  nnirgin  of  the  lid  to  ho  easily  bent  into  the  dwirt-d  jiosi- 
tioM.  Wc  prwfer,  therefore,  to  make  a  hold  longitndina!  inoivton 
thi-ougli  the  coiijiiiiftiva  and  tarmii*.  from  one  end  of  the  tan^us 
to  lli«  other,  and  panillel  loand  ahont  a  line  or  a  line  and  ntinarler 
distant  from  ihe  free  lionler  of  the  lid.  We  then  extrise  a  atrip 
of  «kin  a  little  more  than  a  line  in  width,  and  about  a  line  dia- 
tsht  from  the  row  of  eyelashes,  and  torn  forward  the  lonseitod 
mar^pn  of  the  lid,  and  fiet-ure  it  in  its  new  position  by  fi-oni  three 
to  live  Hutures,  The  needle  carrying  the  suture,  is  made  to  enter 
at  the  edge  of  the  Hd,  in  or  near  the  row  of  eilin,  and  is  carried 
njiwaitl  Just  beneath  the  skin,  until  it  apjK?ars  in  the  cutatieoua 
wound ;  il  le  then  plunged  dtvply  through  and  behind  the  libres 
of  the  orbicularis  must^lu,  iind  is  bi-ougtit  out  through  the  skin 
from  a  tliinl  to  a  half  of  an  inch  above  ihe  uujjer  lip  of  the 
wound.  The  cft'oct  of  the  row  of  suturve  upplietl  in  this  way.  is 
to  tilt  forward  the  margin  of  the  lid.  with  the  implanled  eilia, 
leaving  the  longiMiilinal  wound  on  the  eonJuin;tiviil  surface  to 
heal  by  griiniilaliou.  When  the  tarsal  cartilage  hut*  hi-fii  very 
much  ihiekened,  we  have  i-eiimved  a  wedgeliko  fltrin  from  the 
tipper  tMirtion  before  protjeedinjj  to  the  extriaion  of  the  atrip  of 
sKio.  This  operation  i»  essenlially  the  InrKototaia  kori2onlaUs  of 
Vmi  Ammou  as  moditied  by  Koser.  (See  Kuele.  Lrhrfim-h  der 
Opiilhiilin-hgif,  [I,  page  1105, |  The  chief,  and  we  believe  important 
point  of  dineronce  being  that  we  do  not  cut  through  the  whole 
thickness  of  ibo  Hd,  hut  confine  the  principal  incision  to  the  con- 
junctiva and  tareal  cartilag«,  and  in  the  excision  of  ih«  narrow 
Btrin  of  skin  wo  are  carefutto  spare  the  underlying  fibres  of  the 
orbicularis  muscle  ] 

The  en«'s  of  the  third  class,  in  which  the  cartilage  of  the  lower 
lid  is  turned  over,  are  easily  cured  by  the  excision  of  a  narrow 
horizoiiiiil  srripof  skin  and  musole;  a  little  oimraliou  which  is 
most  conveniently  done  by  mejins  of  Bcissora.  The  Urol  iiiei»iun 
should  l)e  at  a  little  distance  down  the  lid  ;  the  second,  me«tiiig 
thelirst  at  both  extremities,  should  be  close  to  the  roots  of  the 
eyelusliee.  It  is  desirable  to  make  the  lower  incision  first,  in  order 
that  it  may  not  be  obscured  by  bleeding  from  Ihe  upper  one.  Some 
ojierators  pinch  np  a  fold,  and  cut  it  otf  at  a  single  stroke  of  the 
scissors:  but  this  plan  is  not  to  be  commended.  The  resulting 
wound  will  he  either  too  short  or  too  wide;  in  the  first  case  only 
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partially  i-orreeting  the  defect,  in  the  second,  everting  the  punctum 
and  prodncing  Bome  degree  of  ectropium.  It  in  necessary  to  be 
verv  careful  not  to  remove  too  great  a  width  of  skin,  and  inex- 
perienced operators  are  almost  (certain  to  err  in  the  direction  of 
doing  too  iiMich.  A  Bingle  suture  may  be  applied  in  the  middle 
of  the  wound,'  which  w-ni  require  no  other  dreneing.  The  form 
of  entropium  under  considenilion,  eometimeit  occurs  in  old  people 
after  operations  upon  the  eye,  being  then  the  result  of  spimm  of 
the  orbiculanB  excited  by  irritation,  and  condiincd  with  general 
laxity  of  the  non-niuscnlar  tiesnce.  It  is  sometimes  po^ible  to 
overcome  the  Bpasni,  and  to  keep  the  lid  in  its  proper  place,  by 
|Niintinir  the  cheek  with  contractile  collodion,  or  by  the  careful 
ftdaptanon  of  strips  of  waterproof  adhesive  plaster.  Both  these 
methods,  however,  are  liable  to  fail ;  and  it  is  better  to  remove  a 
strip  of  skin  than  to  place  undue  trn^t  in  either  of  them.  If  the 
littfe  operation  is  nicely  done  it  will  leave  no  visible  cicatrix  ;  and 
if  the  strip  removed  is  not  loo  wide,  there  will  bo  no  eventual  al- 
teration in  the  position  of  the  tarsal  margin. 

Ectropium,  or  everaion  of  tbe  lids,  is  produced  in  a s'ight  degree, 
aa  already  mentioneil,  by  neglected  blepharitis;  and  ectropium  of 
the  lower  lid  is  not  uncomnmn  in  old  persons,  as  a  result  of  hyper- 
trophy of  the  conjunctiva  following  intlainnnition.  The  latter 
form  may  usually  be  cured  by  the  tree  application  of  nitrate  of 
silver  to  the  exposed  surface,  the  lid  being  restored  to  its  place  by 
the  contraction  which  follows  tlie  seijaration  of  the  eschar.  Fa:- 
tropiniii  of  the  lower  lid  may  also  l>e  conseqnent  upon  motor 
paralysis  of  the  face,  the  hd  tending  to  full  downwards  by  its 
own  weight  when  no  longer  restrained  and  supported  by  the  orbic- 
Hlaris.  Both  lids  inny  be  everted  by  the  contraction  of  neigh- 
boring cicatrices,  auch  as  may  follow  burns,  some  kinds  of  skin 
disease,  or  the  removal  of  necrosed  bone.  The  conditions  thus 
produced  can  only  be  cured  by  carefully  planned  and  skilfully 
executed  plastic  o[>eralions,  tbe  details  of  which  must  di tier  in 
every  case,  and  wbii-h  it  would  be  foreign  to  my  })nrpose  to 
describe.  But  threatened  ectropium  from  cicatricial  eontmction 
may  sometimes  be  prevented,  if  the  case  is  seen  in  time,  by  the 
simple  expedient  of  paring  the  edges  of  the  lids,  and  uniting  them 
by  two  or  three  points  otsntnre  The  eye  will  thus  be  kept  closed 
until  the  period  of  ctmtraction  has  [laswed,  when  the  artificial 
union  may  be  severeii.  Moreover,  in  all  burns  or  other  wounds 
about  the  face  or  temples,  it  is  desirable  to  promote  healing  by 
skin-grafting,  so  that  the  tendency  to  contraction  may  be  dimin- 
ished as  much  as  possible.  If  the  ectropium  is  mralytic  it  hiirdly 
admits  of  treatment,  except  by  faradization  of  itie  alfected  niuBcle, 
or  by  slitting  the  lacrynia!  cjinaliculns  to  atl'ord  the  teiirs  a  passage 
into  the  sac;  a  course  which  is  also  indicated,  as  a  general  rule, 
in  the  form  consecutive  to  blepharitis. 

Symblepharon,  or  union   of  the  eyelids  with  the  globe,  is  a 

<  [Tho  BUture  mnj-  generally  be  omitted  nllogcllier,] 
18 
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traumatic  aflection  which  usually  foUowe  the  clcstniotion  of  the 
coi\iutictiva  by  lirne  or  hot  mftal,  fitui  which  occurs  chieHy  in  the 
lower  U(l.  The  cuscm  ntxti  in  London  iirc  ncitrly  all  produced  by 
lime;  hut  in  the  neighborhood  of  grxtnt  lucliil  works  a  splaxh  of 
molten  metal  ii*  a  more  coinnioii  ch«*o.  Whutovcr  may  be  tliu 
destructive  agenr,  if  the  opiifwil  anrfiices  of  the  glolic  iiml  of  the 
eyelid  are  boili  ticmidi-d,  ihcy  will  almost  I'crtainly  bw-ome  tirinly 
united  in  healing,  whatever  pain»  may  he  Inkon  fo  kee|>  them 
Apart.  The  union  frequently  extendi  over  a  large  [tortion  of  the 
cornea,  and  is  alwayo  a  source  of  much  irritation  and  distrcaa, 
partly  on  account  of  the  restraint  imposed  iinon  the  nmvements 
of  tin-  affected  eye.  We  are  indebted  to  Mr.  Teale,  of  Leeds,  for 
s  mode  of  treating  symblopharoii  which  has  superseded  all  others. 
IIo  coiniiletGiy  dividnK  the  union  between  the  lid  and  the  globe, 
dissecting  down  the  former  until  it  is  iiuite  free,  and  then  tr»ns- 
piauts  a  piece  of  the  healthy  ocular  conjtinetiva  to  till  l\io  gap 
produced  on  the  ocular  iiurfuce.  The  riizc  and  ^hape  of  the  tmns- 
plantcd  piece,  the  direction  from  whii^h  it  i»  taken,  and  the  wtiy 
lu  which  it  19  broiitrlit  into  the  giip,  air  iioint*  of  detail  which 
must  be  uoverned  by  the  {leinliarities  of  the  cafle.  The  principle 
18  that  the  raw  aurfViee  of  the  eyelid  has  no  eorreajiondinjf  raw 
Burface  to  which  it  m;iy  adhere;  and  it  is  found  in  practice  that 
Ihcoenlar  conjnnctiva,  even  if  removed  for  transplantation  from 
nearly  the  whole  of  the  surface  sheltered  by  the  upper  lid,  will  in 
a  short  time  be  reproduced  so  complelelvas  to  leave  scarcely  a 
trai^e  of  the  oj^ieration.  When  a  syinhlepiiaron  is  verv  extensive, 
the  first  division  will  often  leax'e  one  or  two  cicatricial  l>anda, 
which  may  rcjuire  sulmequent  treatment  of  the  same  kind;  but 
fts  a  rule  the  free  mohilily  of  the  eye  may  bo  at  once  restored, 
and  the  seucation  of  dragging  relieved.  >Iorcovcr,  after  the  suc- 
cessful detachment  of  u  symblephsiron,  tlie  ojiaeity  of  the  cornea, 
being  no  hmgur  fed  by  the  vchscU  of  the  lid,  usually  disappeun  in 
course  of  time;  and  cxcfUonl  vision  i«  often  thus  restored-  to  an 
eye  which  aoeuied.ut  first  sight,  m  be  id loost  entirely  disor^uiuML 
In  ptirulysis  of  the  orbicularis  ninsile,  due  to  lesion  of  the 
portio  dura,  the  eyelid  can  be  closed  only  imjierfectly  ;  a  condition 
chiefly  seen  in  the  lower  lid,  inasmuch  as  the  weight  of  the  upper 
lid  enunteracts,  to  some  extent,  the  inHuenee  of  the  levator  iial* 
uebrftr.  In  paralysis  of  the  third  nerve,  when  the  levator  p*ll>o- 
one  is  among  the  disnbleil  muscles,  the  weight  of  the  upper  lid 
brings  it  down,  and  produces  a  passive  closure  of  the  eye  which 
ia  known  as  ptosis,  and  which  may  t>u  complete  or  incomplete 
according  to  the  decree  of  the  |>nraly«is.  In  eoniplet«  ptosis  the 
lid  hangs  down  wilrioul  n  wrinkle,  and  cannot  be  lifted  by  any 
effort  of  the  will,  ulthough  it  may  sometimes  be  slightly  inflncncea 
bv  the  action  of  the  anterior  lihnis  of  the  occipito-fronialis.  In 
tfie  ineornplele  forma  then!  is  only  [lartial  closure,  and  more  or  lc«a 
control,  Kceordiiig  to  cireumatances,  When  ptosis  is  aasiociated 
with  jiaralysifl  of  the  other  muscles  supplied  liv  the  third  nerve, 
that  is  to  say,  of  the  inlertial,  superior,  and  inferior  recti,  the 
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inferior  oblique,  the  aphincter  ptiptllie,  and  Iho  nmscle  of  acoom- 
tuodation,  it  indicates  Bome  dieeasf  of  tlie  trunk  of  the  norve,  or 
some  injury  iiitlicli.-il  upon  it ;  and  t>uch  Limes  are  ofti-n  due  to 
«yiihilitii-  Ihiekening  of  tLc  [)L'ri<iKlcurii  at  llio  ^plicnuidul  tiHicurtt. 
\V  hi-n  the  pto«iit  frtandii  alonL*.  it  iiiort-  pitibdbl^'  indicutf^  minio 
dim.t()^ti  or  inipuirment  <)f  blood -^iipiily  of  llic  no r*'v-ceii tress  iu 
which  tho  filuiiivriM  ^itig  to  the  levntor  miiwie  have  their  origin. 
In  either  e)i»e  pu»\*  niiint  he  ti-entt'd  in  the  first  instance  hpon 
general  prinoipleti;  but  after  a  time,  if  it  ap|>eara  to  be  establisned 
M  a  permanent  condition,  it  may  bo  ivlievud  or  cured  by  an  opera* 
tion  tor  shortening  the  lid.  An  elliptical  piei-e  of  ekin  and  of  the 
subjacent  tuufu^le  must  be  removecl,  and  the  cdeee  of  the  wound 
united  by  sutures.  In  some  cases  it  is  desirable  to  tvniove  the 
muscle  very  freely,  both  above  and  below  the  Itmito  of  the  cutane- 
ous incision.  Tbe  surgeon  must  not  niiu  at  restoring  symmetry  of 
the  lids  when  thv  eyes  iiro  open  ;  but  ninst  be  cunt«^nt  to  lift  tho 
margin  of  the  fiunifv:<^  lid  «uthcicntly  to  uncover  the  pupil  for 
risuul  purfiOMi*.  It'  lou  much  *kh\  i*  removed,  the  lid  will  huvo 
a  straitied  and  tight  ap|>c«nin<-«,  and  the  powcv  of  clewing  it  may 
be  taken  away,  in  which  ciuie  the  cornea  will  lie  likely  to  suller 

I  from  ulceration  produced  by  ex{K>sure.  If  too  little  is  removed, 
the  pupil  will  still  be  covered,  and  the  o[)eration  be  whollv  uselesa. 
U  is  not  generally  de»)ir»ble  to  o|>erate  for  ptosis  when  tne  other 
eye  is  sound,  if  any  of  tho  recti  muscles  arc  also  paralyzed ; 
beeanae  then  the  clf^ed  lid  saves  the  patient  from  tbe  still  greater 
inconvenience  of  doubtc  vision :  mid  in  the  rare  cases  in  which 
ptosis  is  congenital  an  operation  would  generally  be  of  very  doubt- 
ful utility. 

(Ptosis,  like  paralysis  of  the  other  orbital  muscles,  is  often  ameo- 
e  to  tiTHttucnt  by  electricity.  We  biiveeniplovcd,  for  the  most 
part,  the  conislant  current,  applied  a«  advincd  by  Bcncdikt  {.Iffiio 
fiir  OphOiiihniAorik,  X,  I,  pp.  y7-12i'),  and,  a*  it  ba:<  isccmcd  to  us, 
with  very  poiiitivc  udvtintugc  in  recent  paralysis  of  the  wveral 
recti  muscles:  it  so  hup[K>ns  thai  we  have  not  hod  tbe  opportunity 

I  of  Ir^ving  it  in  a  reeeni  case  of  ptosis.] 

Itesiilcs  f^iiMive  eloHiire  I'roni  paralvsiii,  we  tnay  have  active  clo- 
sure of  ti.e  lids  from  s]iasm,  which  is  probably  always  of  a  retlex 
nature,  in<luced  by  some  impression  n[)oa  a  Hlameiit  of  the  fifth 
nerve,  W'c  nee  such  spasm  assume  a  chronic  character  in  photo- 
phobia, which  is  usually  truceablc  to  suiierfieial  intlammatory 
mischief  in  the  cornea  or  conjunctiva;  or  it  may  appear  as  an 
irregularly  remittent  aU'ection  in  cases  in  which  its  {leripheral 
origin  is  not  munife«l. 

The  siai«m  of  pbolophobia  occurs  chiefly  in  the  young.  There 
arv  many  chiUircn.  with  some  conical  ulli-ctinn,  to  whom  light  is 
painful,  or  at  least  irksome.  'Iliey  seem  to  have  no|>owcr  to  0]»en 
their  eyes;  and,  when  told  todo»o,tisnal!y  ofx-n  the  moulh  inateiid. 
From  (his  slight  degree  we  mt^t  wilh  every  gradation  up  to  a 
stale  in  which  the  orbicular  mnsclea  are  eontnieted  wilh  all  possi- 
ble force,  with  the  features  distorted  lo  aid  in  the  coutraction;  in 
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whicli  tlic  child  will  litdo  its  faeo  in  tbi)  darkest  comer  of  the  room, 
in  its  hiiiiil^,  iti  [)tlli>wf>.  in  its  iiiotlior'a  <lreu,  vxclmlirig  erery  gleam 
of  liglit  Iiy  every  itvHilitblo  prolcotioii.  In  *m'li  cn^t-s  fhc  pyclids 
are  eo  oiosely  slint.  rhai  tears  liml  no  oi>iitiiinoiT»  onilei.  but  accu- 
iiiiilnio  iimlcr  tito  lida,  niid  i-Hen|<e  in  hot  ^iiitlies  when  tliey  nrc 
raise<i.  In  its  extreme  t'lu-ms,  jiltotojihittiiii  is  ebietly  fieen  in  i-asca 
whi(-h  have  been  either  negleoteil,  or  nggravnlecl  by  the  improiier 
use  of  caustic  or  irrilant  apnlicnlions.  When  it  is  jtresent.  it  W 
comes  a  question  of  desrce  wliether  we  may  cure  the  corneal  afteo- 
tion,  anil  8o  got  rid  ol  the  spasm  of  the  eyelids,  or  whether  we 
must  get  rid  of  the  njaHm  before  t  he  corneal  affection  can  be  cured. 
It  is  iiianifctft  I  but  u  hit;h  degree  of  Kpi^ifm  must  )k>  itself  injuriouR. 
Tiic  |)ri-»*uTO  esorrisi'd  upon  the  iiore  eyeball  jirodiiccs  retlcx  mus- 
cular action  by  whifli  that  pressure  is  mairitiuned ;  iind  the  rettni- 
tion  of  irritating  leai-s  is  not  otilv  injurious  in  itself,  hut  wrvc*  to 
dilute  and  reuiove  any  loi'nl  iippli  cat  ions  wbioh  may  he  employed. 
The  mus<:ular  contraction  maintniuH  a  higli  degree  of  venous  eoii- 
gCHition.  In  most  cases,  and  e-^pecinlly  if  the  patient  can  be  sw-en 
daily,  we  may  tirnl  fry  the  eifect  of  treatment  ujion  the  original 
malady  Itui  if  the  ti-e.Ttnieni  fails  to  afford  fjieedy  relief,  or  if 
the  patient  comes  from  a  dislHnce.  or  if  the  photophobia  has  been 
lonjc  continued  and  i«  sevejv,  it  will  be  well  to  cure  the  spaam  in 
the  first  instance.  A  fair  practical  test  of  severity  is  afforded  by 
the  fiict  that  two  opjiosiiig  ^tiirlacci*  of  skin,  when  hold  in  prolonged 
and  clo8ocoiitael.ii«*nrncf(oniewbai  the  cbaracler  of  mucous  mem- 
bnine.  !ii  a  ciiseof  aggrav;ited  ^pasin,  when  the  orbicidaris  is  ren- 
dered pswsivc  bv  chlonifonii,  we  tiud  a  little  moist  rvd  chink,  run- 
ning boriziniliilly  futwiirds  from  the  exiornal  c«ntliii*i  towards  the 
niargiii  of  the  orbit.  'I'be  snrfaoe-''  of  ttkin  buve  here  fieen  brought 
juto  coiitncf  by  iiniHcutnr  action  ;  and  the  chaMgc- referred  to  )iHif 
taken  place  in  fbem.  When  thi-i  chink  is  well-marked,  it  will 
usually  Ite  necessary  to  core  the  sjiasm  before  we  can  cure  the  eye- 

The  cure  of  the  c|msm  is  fortuimtety  simple  and  easy,  ft  is  only 
necessary  to  render  its  continuance  impossible  for  a  time  by  com- 
plet©  division  of  the  offending  muscle.  This  is  best  done  in  the 
direction  of  the  chink,  by  tniusfixing  with  a  smnll  bistoury  from 
within  outwards,  and  dividing  cotijurictiva.  muscle,  and  skin,  in  a 
horizontal  line,  right  up  to  flic  margin  of  the  orbit.  The  loaded 
veins  will  crrinty  tliettiselvcs  l)y  free  bleeding,  which  soon  atopa, 
and  is  pnibubly  highly  siilutarv.  Tlie  closed  lid*  may  then  be 
covered  with  a  eomj.i-e^s  ilip|M!if  in  cold  water,  and  retained  by  a 
bandage;  and  the  jHitient  should  he  pnt  to  bed  in  a  room  fi-om 
which  all  but  dim  candlelight  is  excluded.  In  twontyfonr  hours 
the  enrnea  will  have  lost  its  irritability  and  mav  be  snbmitted  to 
treatment.  In  forly-eieht  hours  the  patient  w^ill  nsuaily  l>e  able 
to  walk  abroad  in  daylight  without  inconvenience.  The  incisioiLi 
will  heal  without  leavin":  any  visible  cicatrices ;  and  the  power  of 
the  muscle  will  eventually  be  completely  restored. 

(We  prefer  to  operate,  for  spasm  of  the  orbioulnris,  or  for  con- 
traction of  the  opening  of  the  eyelids,  iu.-cording  to  the  method  of 


i 


I 


I 
I 


OPERATION    POn   OLBPUAEOgPASM. 


197 


I 


Dr.  C.  R.  Agncw  {CanlKoptaatft  ws  a  Rcmedtf  in  certain  DismMs  of 
Ihr  E'jf.  N«w  York,  187.'>).  "The  «xtvrmil  eoiiiriii>^urc  of  (lie  cy»j- 
li(l«  shxulil  l<«  «jjlit  to  Ilio  boilom  of  the  voiijuiietiviil  cul  de  mo, 
tEnnugli  "kin.  orbk-ular  ninwle.  canr iml  ti<rnniciit,  Ktid  conjunctiva. 
ThU  18  lip-i't  done*  witli  a  juiir  of  iitroii^,  ahiirp  flciA-viri),  llinl  will 
cut  to  (he  jioiiit.  The  1cii};tli  of  iho  eiit  will  var^'  from  a  half  to 
firo-c-iehth!«of  an  inch-dejieiiding  u|>oii  the  i1e]>lh  of  the  cul  desac. 
Its  direction  should  l>e  accuratelv  horizontal. 

"The  next  atep  is  for  the  o[«erator  to  take  the  ii]ipor  eyelid  be- 
tween his  thumb  and  foi-etingcr,  and  draw  it  a  little  m  an  upward 
direction  and  towards  iho  uose,  until  he  feels  the  uxlernal  cftnthal 
ligament  upon  the  stretch.  When  this  \%  felt  \\v  should  introduce 
tb(.>  blude»  [{K>intfi]  of  u  mcdiuni-sizixl  pair  of  )«i'i»-<or«  into  the 
wound,  ami  nick  thc«tretA.*b«-d  eil^i-of  riaJd  liganieut  in  I  he  virinily 
of  the  orbital  iMinicr,  .  .  .  Tln.-ro  will  be  iiii  npprvoitiblc  jieldiiij:  of 
the  lid  to  the  tmciion  the  moment  that  the  edge  of  the  lieanieiit 
i»  nicked,  a  feeling  that  all  will  reco>;iiize  who  hiive  ever  divided 
a  teiiae  tendon." 

llie  ojieration  ie  eomptete»l  by  the  introduction  of  three  or  four 
fine  sutures,  "flo  as  to  stitch  the  cut  conjniiciiva  ueativ  to  the  cut 
skin  all  around  the  enlarged  or  new  coinmiesnre,  excWding  from 
the  sutures  the  cut  ligaiiient."  In  cases  of  sintple  spasm  of  the 
orbicularis,  and  of  swelling  of  the  conjunctiva  from  acuto  inflam- 
mation, it  is  often  Itettcr  to  omit  the  suture*.] 

The  prini-ipic  on  which  this  rre4itiiiciit  resl*  is  well  cstubllshed 
in  various  branches  of  sargcrv.  Tlici-e  arc  many  conditions  in 
which  spasm  of  u  Nphinctcr  mui^-lu  tn;iiiitains  or  agi^m vales  disease, 
and  in  whtch  the  di vision  or  dihilafion  of  the  t>piiinotur  is  a  neces- 
sary  [ircliminary  to  other  truatment.  Dilatution  Im  inapplicable  to 
tbe  orbicularis,  and  only  diviaiou  remains.  We  may  admit  that 
many  c««c«  of  sjiiiHrn  of  tbe  eyelids,  which  are  capable  of  being 
curo<l  inimealiatelv  by  myotomy,  might  be  cured  without  it  iu 
eoar«e  of  time,  (tut  in  tlie  treiirinent  of  eye  disease  rapidity  of 
eure  is  a  matter  of  primary  im|H)rtiince,  Ijet-ause  the  tissues  of  the 
eve  are  liable  to  be  irrejuirably  injured  by  the  continuance  of  mor- 
bid processes,  atxl  because  the  use  of  the  organ  is  essential  to  the 
disoliargo  of  many  of  the  duties  of  life.  The  maludy  in  qaeetion, 
uorco%'er,  involved  great  sutrcring;  and  the  little  operation  recom- 
mended (which  may  be  done  under  chloi'ofortii  during  the  exami- 
nation) is  *o  xjurdy.  cerliiin,  and  hiirnik-t^K  a  remedy  that,  in  anjr 
bad  i.-n*e,  Iheri.'  ssbould  be  very  cogent  reasons  to  justify  neglect  to 
eniriloy  it. 

The  remittent  form  of  oontraction  of  the  orbioularis,  to  which 
the  wonl  "hlepharosjuism"  is  usually  i-estricled,  produce*  closure 
of  tbe  eyelids  at  nneerriiin  times  and  of  uncertain  duration,  but 
generally  either  excited  or  aggravated  by  external  irnliints  or  by 
mental  anxiety,  I  can  recall  the  case  of  a  genllomaii  who  was  in 
the  habit  of  driving,  and  whose  eyes  would  every  now  and  then 
shut  ap  for  two  or  three  minutes,  especially  on  a  windy  or  dusty 
day,  80  that  be  would  be  compelled  to'  Ktop  his  horses  as  his  only 
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seonrity  aj;»msT.  a  collision.  I  have  bcDn  <»>n«u1tfid  by  a  scliool- 
mistro**  who  aiiffercd  in  u  vimiliir  iii»Tiiier.  niiil  who«o  piiptU  took 
iinicli  atlvatitage  of  her  iiitirniity  ;  ntirl  ii!«o  hy  ft  cook,  who.*e  eyes 
would  »OTnvtimea  cloae  nt  the  critical  period  of  n.  dish,  and  only 
reopen  when  it  was  hoftelcasly  »[M>i!ed.  In  all  ainih  casoa  the  first 
tbiii^  to  ilo  18  to  seai-uh  for  nny  sonrco  of  loeal  irrilarioii  'sm-h  aa 
a  ciirioiiH  fiioth*  op  for  any  ooniiition  of  the  general  health  which 
ma^v  lie  prodwotivL-  of  exHei^erated  nervous  sensibility;  and.  if  no 
speoial  oine  win  be  found,  it  is  worth  while  to  try  the  use  of  bro- 
mide of  potatwium,  or  of  such  tonics  and  anodynes  as  th«  circum- 
utance*  of  the  case  may  suKgost.  If  ^ncral  treatment  i«  not  pro- 
ductivo  of  benefit,  the  only  remaining  rosouroe  i»  to  divide  the 
afferent  nerve  by  which  Ibo  pcnphcni)  iinjn-c!<sion  \»  conveyed  to 
the  cetiire  This  nerve  is  usually  cither  the  (»iiiiritorbilnl,  or  the 
Rulicutancous  inatar  ;  and  nu»y  "onieliuic*  Ik'  identilied  by  the  fact 
that  tinn  pretwure  nj)on  it  will  relax  llio  «pnsni.  1  cured  the  cook 
above  mentioned  by  division  of  linth  her  Hnpraorhitnl  nerves;  and 
Von  Oracfe  has  recorded  a  case  of  cure  hy  division  of  the  subcuta- 
neous malar.  To  iierforni  the  oiieration,  it  is  only  necessary  to 
curry  a  tendon  knite  under  the  skin,  directly  across  the  track  of 
the  nerir-e,  and  then,  turning  its  edge  hackwai^s,  to  divide  every- 
thing Iving  between  it  and  the  bone. 

The  Iftoryniiil  gland  and  pHsesigcs,  although  tbcy  do  not,  strictly 
sjJoakinET,  ''""in  parts  of  the  eyelidB.  are  yet  «i)  closely  eoiinected 
with  tlK'Tii  that  an  account  of  their  inalad'iei*  may  appropriately  be 
included  in  the  present  chapter. 

The  anatomy  of  the  lacrvmal  apparatus  is  simple.  The  gUud, 
situated  in  a  depression  at  the  upper  and  outer  angle  of  the  orbit, 

Soui-s  it»  secretion  into  the  conjunctival  sue  hy  fifteen  or  twenty 
nets  which  have  tlieir  orifices  beneath  the  upper  lid,  and  in  the 
upper  retrotarsal  fold.  The  tecretiou,  which  consista  of  water 
with  an  almost  innppreeialile  saline  ini]iregnation,  flows  over  the 
conjunctiva,  and  pa:«!«e>4  to  the  inner  nanthns,  where  it  enters  the 
lacrynial  puncta.  In  ordinary  BtatijH  the  inanlity  is  only  so  much 
that  the  pnncta  can  convey  it  away  without  overflow;  but  it  is 
increased  by  irritalion  of  the  ocular  surface,  or  in  some  cases  by 
emotion,  and  then  the  conjunctiva  becomes  overti]ied,and  the  tears 
run  down  the  cheeks,  Kach  punctum  leads  into  a  delicate  pas- 
sage or  canaliculus  :  and  the  cunaliculi  open,  sometimes  together, 
sometimes  separately,  into  a  small  receptacle,  the  lacrynial  sue. 
The  sac  is  obscurely  triangular  in  fbrTii,  with  its  ayn'X  down- 
wards, and  tliis  apex  is  coiiMnnous  with  the  nasal  duct,  which 
Eii»scs  through  a  etianncl  in  the  Incrymiil  and  suijcrior  maxillary 
Lines  and  opens  into  the  inferior  meatus  of  the  nose,  [The  lac- 
rvinal  sac  is  nbont  twelve  millimetres  long,  contracted  and  closed 
ftlxive.  and  again  somewhat  contracted  below,  where  it  is  contin- 
nous  with  the  nasal  dnci,  so  that  its  nuddle  fiortiou  is  the  widest. 
Jti  cross  section  it  is  oval,  having  an  an tero- posterior  diameter  of 
five  millimetres  and  a  transvei-se  diameter  of  four  millimetres, — 
See  Jlerkei,  op.  til.,  p,  97,]  The  lacrynial  passages  are  lined  through- 


DISBASB3   OF   TUB   LACnrUAL   ORdAVS. 


199 


» 


oat  with  mijOMjR  membrane,  wliich  vonnecls  thAconjnnctiva  with 
tlie  St'lineidcrinn  emrfat^  treiicrallv. 

Tiie  lacn'Riiii  elaml  itself  is  scliloni  diseased  ;  insomach  that  I 
have  only  met  with  a  single  instance.  In  this  cH&e  the  iiialicDt,a 
yonnc  lauv  of  eleven  years  old,  was  bpoujrhl  to  me  with  a  tumor 
projeotinc  from  under  the  tijijierand  outer  iinele  of  the  right  orhit, 
and  |iu?hin&  the  eye  downwards  and  inwarde.  Iter  father,  him- 
self a  medii-al  man.  ri'ftinJi'd  the  tnn)or  as  a  c:irlilii}ni>^<>'*  <>"'- 
growth  fnmi  the  orbital  [xTioMtoiuii ;  and  the  prohahilily  of  this 
view  wa«  invreuMHl  by  the  existence  of  ciirtila^inous  out>rri)wths 
from  the  lobe*  of  hoth  cure,  where  they  had  been  picreeil.'  The 
iirrye<^liiie  jwrt  of  ihe  lunior  wm-*  ai*  lurcjt?  ii«  a  fnll-Kir^d  huxel-nut; 
It  wa*  iKiinles*,  and  (>res<'nled  that  sort  of  olisrtire  ^lern  in  nihility, 
and  that  ileirn-e  of  hanhie^,  ivliioh  inifjbt  have  l>een  oxiK^cied 
from  earlilaji^e.  I  advised  its  removal ;  and  on  dividing  its  mvest- 
tncnt»  we  were  surprised  to  lind  a  coni|iaratively  soft  tumor,  the 
apparent  hardness  of  which  was  due  to  the  tension  of  a  tibroua 
ca|«ule.  Thcjcrowth  was  exton>-ive.  jienetrathiKsontewhal  deeply 
into  the  orhit :  but  it  was  diisceted  out  ami  entirely  removed,  and 
was  found  to  )>e  an  indunilud  and  hy|>ci~1ruphied  Iik  ryiind  gland. 
Tile  wound  healod  kindly,  and  the  patient  haa  •irici-  "ullVix-d  no 
incoDVcnietitf;  although  there  is  "lifl  some  thickening  ami  dr^iop- 
tn? of  the  upper  lid, and  the  rit^ht  eve  remains  slightly  lower  than 
il«  fellow.  It  seems  probable  ihnt  tne  snperior  rcetus  mu!<cle  may 
have  been  injured  by  ooinpresaion  during  the  growth  nf  the  tumor. 
E]iiphi>ni,  or  watery  eye,  is  a  term  which  »bould  he  limited, 
•(rietly  sjx-aWing,  to  habilnal  by{H'r»<ei>rerioii  of  tears,  uiialiended 
with  olistnu-tion  of  the  ]iassai;es  of  dis<:brtrge,  hut  rilling  or  over- 
flowing the  conjunctival  sac  by  mere  reilnndancy  The  Iear«  in 
•ueh  a  caae  are  not  only  sonrees  of  discomfort,  hut  they  interfere 
with  vision  by  disturbing  the  refraction  of  light.  The  atfeetion 
is  generally  monocular;  and.  in  the  few  cases  which  I  have  seen, 
it  has  l>een  due  to  hypenemia  or  gninulatinns  lurking  In  the  retro- 
tarsal  folds,  and  haK  been  cured  by  treatment  addressed  to  these 
comlitions.  It  is  of  rare  occurrence,  and  would  scarcely  require 
notice  but  for  the  eircumstanue  that  it  niuy  be  erroneoni'ly  at- 
tributeil  to  obstniclion.  In  one  of  my  piitients  the  inferior  cunal- 
iciiIuK  had  tteenslil  np,  and  probes  ha'l  bi-eii  passed  into  the  noso, 
of  course  without  beiielit.  and  althongh  no  obstruction  bad  ever 
^tted.  [In  the  only  case  of  uncomplicated  epiphora  whi(-b  we 
Vte  seen,  the  trouble  existed  in  both  eyes  alike.  The.  patient,  a 
lady  of  about  thirty  years  of  age,  had  satfered  for  ten  years  from 
exeesaive  flow  of  tears,  which  was  whollv  indej>cndent  of  any  irri- 
tating cause  or  mental  emotion.  The  tiow  was  very  nbundant  in 
the  early  morning,  gradually  diniinisbing  during  the  day.  and 
ceasing  altogether  by  afternoon.  Ol'icn  fiir  many  days  together 
no  overflow  of  tear*  Occurn-d,  then,  without  apprei-iable  eaui^c,  the 
trouble  would  r^^'tuni.     Nothing  abnormal  wan  detected,  except  s 

I  [fViauin  fellowin);  tli«  ojiiTaiuin  lyi  \-i<.r<'tng  tlio  totnilo  of  the  cur  aro  grnorfJljf 
SVruBiat*.] 
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8lij:ht(lp)CPe(»(Vi,tl])  of  hypermetropiii,  with  appareiitljra  little  ac- 
conimodativB  nstht-noma.] 

Obatruc'lion  ol"  Hk-  liicryinal  passages  in  very  common,  and  may 
occiip  on  oitlitT  »iiic  of  the  sac,  Occtusioti  of  u  buijiIo  punvtiim,  or 
of  a  siiick'  <.-iiiiuli<-iiliiv,  product's  no  inort?  incmivfiiiciict'  tlinn  « 
diiiiitiiiTtoii  of  till'  orJiiiury  i-li»iiiiel>t  of  oxil.  w  that  ov«i-IIo»'  is 
producoil  \>y  n  rmiallvr  mtjintity  f'f  "i^'vri'lion  tbmi  llinl  whicli  the 
ongiiiiil  nipacity  of  Tln'--o  cIuitihoU  wmiUi  liavu  sntHs-n^iI  lo  cscftiic. 
Occlusion  of  Ijotli  jiiitictft,  or  of  liotli  ounalioiili,  is  followud  by 
overflow  whoiiever  the  aniount  of  seorotinu  ia  at  nil  in  exccaa  of 
the  lo-^  by  evFt)in ration  into  the  Htniosphere.  An»logrtiis  condt* 
tionsaro  proiinoeil  by  aiiyaivellingaor  tleformitieBof  the  lida  which 
remove  the  puncta  from  contact  with  the  globe,  with  the  addition 
thiit  such  swellings  or  defonnities  nsiially  give  rise  to  an  interval 
between  the  lower  liJ  and  the  eyeball,  in  which  teups  may  aci-n- 
niuliite,  or  to  11  brnnd  base  on  whiL-h  a  weilge-shaped  tiltn  of  fluid 
may  be  ^u[)porti»l  against  the  cornea. 

ObHtriu-tion  of  tBo  nuital  duot  in  ii  far  more  Hcrious  mnltvr, 
because  the  tear*  pii8«  iinolieeked  into  the  «ac,  dJr'tvnd  it,  and  in 
time  prodiic-b  iriilntion.uTid  iilliTunlL-iy  Intlnnnniitton  of  ilit  lining 
meinbrane;  while.  «»  soon  iw  the  mm:  and  catmlienli  an-  tillH,  an 
overflow  of  t«ara  from  the  eye  OL-riirs  us  if  the  eaiiuliiiiili  were 
themselves  owliided.  In  the  tirat  stage  of  sneh  a  ease  the  (lalient 
complains  only  of  the  overflow.  (In  examination,  the  surji^n 
finds  a  small  globular  swelling  below  the  inner  canthns,  over  the 
laerymiil  bone ;  and  by  pressure  on  this  swelling  he  enitse^  fluid  to 
eaeiijie  into  the  eye  tlirongh  one  or  both  pnnctn.  The  swelling  is 
the  distended  sae,  mid  its  presence  proves  at  once  the  [lateney  of 
the  piiissages  leading  from  the  eye  to  the  sac,  and  the  occlusion  of 
the  i)aBsnge  leading  from  the  sac  to  the  nose.  The  fluid  which  can 
be  preMi-d  out  through  the  puncta  is  that  which  is  contained  in 
tbv  MHc,  and  it  may  conviKt  of  teare  and  iniicus  »uinewbnl  inspis- 
Htted  by  abnorption.  of  nmeo-puw,  or  of  pu^i.  aecording  to  the  etate 
of  till!  lininjt  mcmbnttie.  Sonnor  or  hiter,  in  all  noglo-tod  ca^c*, 
pU9  is  formed,  and  tint  i)iifnings  of  the  i-aniilifuii  into  the  iiae  be- 
come cloMod  by  inti>rii:4]  (-welling.  When  this  occurs,  the  «ic  is 
converted  into  the  cavity  of  an  abscess,  which  runs  the  iisunl 
course,  and  ultimately  discharges  itself  exierimlly  on  the  clieek, 
just  below  the  teiido  ociili.  The  o[)ening  thns  formed  is  [often] 
permanent,  and  constitutes  "  Hatula  lacrymalis."  When  all  in- 
flammation  has  subsided,  the  tislubt  gives  exit  only  to  nn  occa- 
sional tear :  but  ihe  uiciubrane  of  the  sac  remains  in  a  morbid  and 
sensitive  condition,  ready  to  secrete  pus  in  response  to  variations 
of  health  or  to  slight  causes  of  local  irritation. 

The  troatiucnt  of  obstruction  of  the  nasiil  duct,  both  boforo  and 
aft«r  tlie  formaiion  of  fistula,  has  oi^teupied  the  thoiii;lit,s  and  jx^ia 
of  miiTiy  skilful  snrtti'onaand  IcHnied  "rilerri.tisinvially  of  [Si'ur|Mi, 
Ware,  'friivers,  llaysl,  Bowman,  Weber,  [K.  \V  illinms],  ami  Stil- 
ling. The  old  method  [of  Scarpa  and  Ware]  was  to  puncture  the 
lacrymal  sac  from  the  check,  to  carry  the  knife  through  the 
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obnruction  in  the  dact,  and  then  to  insert  a  gold,  [silver  or  U'lul] 

stj-le,  whivh  wus  worn  nenimnenlly,  and  by  tli«  aide  of  n-hioli 

found  their  way  from  the  «a«  into  the  no«e.    The  lower 

uity  of  the  style  rested  on  the  tlrK>r  of  the  no«c,  the  upper 

extwiiity,  fiishionwl   into  u  knoh  or  bnttim,  on  the  cheek  just 

Wow  the  lendo  ocnli.     [Mr.  Tniver*  IreiLled  oh*trHotion«  of  the 

hhU  duct   by  [tnilie*  or  style*  jKHtsert  thronjrh  the  yre 

vkmsly  dilnted  npix-r  nr  lower  pnnctitni,  a  rnethod  which 

Ilr.][»yEi,of  Philnflelpbiu.earefnllyHtiulied  and  improved.] 

Ai  an  )m|frovem<-<nt  on  thi^  jilaii,  Mr    llowniaii  devined 

tW  iiiethnd  of  slitting  ii|)  the  cariHlicnUiA,  ao  as  tn  render 

Ibe  lacrynial  sac  [more  free!})  aceeasible  from  the  corner 

of  the  eye.  and  of  iiiiRsing  j)robes  lof  larger  size)  through 

tie  obstnielion.     Weber  contrivetl,  for  slitting  the  canal- 

icolns,  the  eonvenient  knife  which  boars  his  name  (shown 

in  Fit;.  62  ,  aiid   moditied  the  shaue  and  sisc  of  the 

H  frobvs.     Stilliiij;  domiciled  a  knife  [tig.  i)-^]  intended  for 

H  ll*e  dirUiim  of  the  obstruelioii  iti«(;lf.  whieb  he  tn-ale<l, 

H  like  a  :<irii!ture  of  the  urethrn.  by  five  internal  incision. 

V  Others,  of  b^4  diHtincltOTi,  have  nilvo4':itt-d  vnrioni'  other 

exf«<Menta;  but,  after  having  r\>itd  tlieir  vvritiiigo  with 

due  aiiv,  after  having  given    full  and   fair  Trial   to  all 

methods  in  favor  ol'  whieh  a  /irimS  faeU  case  could  be 

ffiHde  out,  and  after  having  watched  attentively  the  re- 

sultfl  of  varioUA  kind*  of  [iractice,  I  have  ronie  to  the  con- 

clD»inn  that  the   besit  treatment,  in  a  gr<'at   nnmlier  of 

instances,  is  that  which  is  only  naliiaiive,  and  thai  the 

Hkwt  surgery,  gcaorally  speaking,  is  to  leave  the  obatruo 

^boo  alon«. 

A  stricture  of  the  na«al  duct  resembles  stricture  of  the 
urethni  at  least  in  this,  that  it  is.  as  a  rule.  obi;linHteIy 
recurrent,  and  that  the  pateney  of  the  channel,  even  if 
rt-establiitbwl.  ean  only  be  rnHinlained  by  tin;  regular  pns- 
of  n  probe  at  shi>rt  intervul:*  of  time.  The  little 
emt-ion  ia  somewhat  paiufnl,  anil  ix  only  easy  to  pnu-- 
tfeeii  bands.  Falw  pn«»age«  are  of  constant  oecurren-'e,' 
and  the  rough  orearele**  use  of  the  protw  may  itself  be 
aa  exciting  cam>e  of  intlammation  whieh  will  do  fresh 
tniachief.  Hbstnicion  of  the  duet  is  very  common  in 
quite  young  children,  in  whom  it  would  he  impossible  to 
ose  the  probe  without  an  anarsfhetic,  and  in  whom  the 
chances  of  doing  harm  are  enormously  greater  than  in 
ndalts.  The  obstruction  itself  is  a  comparatively  trivial 
lustier,  as  long;  a»  the  over-distension  of  tlie  i^ae,  and  the 

rnsoijiieni  formation  of  abseest*.  can  be  avoided. 
On  tbi'Te  grounds,  whenever  I  am  consulted  by  a  patient 
n-ho«<r  iiatMil  duct  is  <>>x-1iideil,  but,  as  \et,  without  inflam- 
matJOD,  I  atlviae  subnusdion  to  the  inconveuieuce,  eou[ded  with  the 

)  [Only  In  iintkilful  huncl*.] 
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Srt'cautmn  of  emptying  the  brc  bo  frequently  hy  pressure,  tbftt  orei^ 
IstcnHion  nnd  its  coiii>!cqtieni'e^  c-ininot  occur.  It  won  becomes  ft 
matter  of  hubit  ti>  conipnutu  tbe  siif.  ovcry  balf  lioiir  or  »«.  by  the 
finger  covered  with  the  pocket  bnmlkerfbief,  Rn<J  tliiis  to  remove 
the  «ec-relirin.  At  tlie  same  tiiticiiii  astfingeiit  lotion — generally 
n  floUilion  of  tive  gnitnR  of  nL*e(iile  of  len<l  in  an  Oiini*e  for  two]  of 
water  — may  be  tirojiped  into  the  inner  i-nnlhiittnijfht  and  morning; 
ami  in  this  way  the  patient  may  [sometimes]  be  kept  in  comfort 
for  an  iiulefinite  number  of  yeai-s. 

When,  however,  there  is  already  a  tendency  to  inflammstion, 
evinced  by  anme  redness  abotit  the  caruncle  and  plica  semilunarU, 
by  some  ten(lcrn(>es  of  tlie  dlstendetl  sac,  and  by  the  purulent  or 
mucopurulent  clmractcr  of  its  contained  fluid,  it  is  generally  well 
to  make  an  endeavor  to  overcome  the  obstruction.  For  tbiii  pur- 
pose, the  lower  eyelid  should  Ix;  ilrawn  oulwiinis  and  rendered 
tense  with  one  hand,  while,  with  the  olher,  the  surgeon  intriMluces 
tlie  liciik  of  Wcber'a  knife  into  the  eor-renfioriding  Incryntal  pnnc- 
turn  The  puiu'tiim  itself  forms  n  viirtical  eylinder,  about  a  line 
in  heij^ht,  plaeed  at  the  end  of  the  horizontal  ennaliculns,  which 
tlieret'oro  Joins  it  at  a  i-ight  angle.  KeTnembering  this  right  angle, 
and  so  guiding  the  beak  as  lo  Hiraighton  out  the  chaniiel,  the  sur- 
geon carries  the  knife  horizontally  along  the  canaiiculns,  with  its 
cutting  edge  upwai-ds,  until  it  enters  uie  hicrymal  sac,  and  it« 
blunt  extremity  is  arrested  nsainst  the  bono.  Keeping  this  ex- 
tremily  in  eoutact  with  tlie  bone,  and  keeping  the  eyelid  tense, 
the  knife  is  raised  from  the  horiKontiil  to  ttie  perjiendicular  posi- 
tion, iiml  it  divides  the  wliolo  length  of  thecanulieuln>*  during  the 
movement.  The  isurgeon  tbeii  take*  a  probe,  genernlly  the  hirgeat' 
of  Bowmans  series,  and  paisscs  it  borizontully  along  the  divided 
cunulicubis  into  the  Bac.  When  it  \»  arrested  by  bone,  the  prob« 
must  lie  raised  into  a  vertienl  position,  so  that  iteross»-9ihe  supra- 
orbital not.eh :  and  it  is  then  implied  down  to  the  Ijoitom  of  (he 
sne,  find  made  to  engage  itself  m  the  up[ierpart  of  the  nasal  duet. 
The  probe  is  n<it  finite  straight,  and  hence,  if  it  does  not  hit  the 
duct  at  onee,  simple  rotation  of  the  shaft  will  cause  the  extremity 
to  describe  a  small  circle,  and  in  the  eourse  of  ibis  circle  the 
opening  will  probably  be  found.  When  the  surgeon  is  sure  that 
he  is  in  the  right  track,  he  pufhe*  the  prolie  stendily  downwards, 
through  any  resistance  of  un  elastic  character,  until  its  extremity 
strikes  upon  the  floor  of  the  nose.  When  tlie  obstruction  is  of 
long  standing,  it  is  often  very  tirtii  and  difHcult  to  overcome;  but 
it  never  presents  tbo.  unyielding  opj)osition  of  iKme.  After  being 
eutVered  to  remnin  a  few  minutes,  the  probe  In  withdrawn.  Tlie 
lips  of  tbo  incision  in  the  ennalieulns  must  be  separated  with  a 
probe  daily,  for  the  first  two  or  three  days,  or  until  they  have  lost 
all  ilisjiosition  to  cohere.  The  sac  must  lie  diligently  cmpiieil  by 
pressure,  lead  lotion  dtvppetl  itito  the  inner  comer  of  the  eye,  and 


■  [Prufurably  Ko.  3  or  Nu.  4  vf  Bvwniitir*  teriet  ot  *Ix  pruboa  ] 
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the  pmbe  passed  aMin  in  three  or  four  days,  wbcti.  iT  nil  19  ^tnitg 
oair«ll,  there  fhoiiul  be  lefts  resiittanee  than  at  Rivt.     In  that  event, 
the  ppoh©  should  he  jms^ied  once  or  twiie  a  week  for  thi-e« 
orfoiirn'eekM.an(l  then,  in  a  small  nercentagcof  caaes,  the    ''"'■■•»- 
Htm-tun'  will  he  pennuneiitfy  <.>ni'e(]. 

hi  the  majority,  however,  this  fortunate  result  will  not 
Iwolilxini-d.anil  eontniction  nl'  tlio  dui.-t,w)tb  u  return  uf 
ttic  original  lyinptonie,  will  soontT  or  later  occur,    1  then 
emjiloy  the  method  of  Stilling,     lij-  thi«.  the  probe  i«  tirat 
fa»«a  through  the  stricture  a*i  hofore.  then  withdrawn 
and  replaeMl  hy  Stilling'!!  knife  i.Fig.  t>S)  which  is  puwh»l 
down  until  ito  hhmf  exln-mitv  toucho»t  the  Honr  of  the 
iKee.    It  ia  then  made  tn  diviile  nil  the  -^oft  purEft  within 
Ibetiony  channel  nf  the  nasal  duct,  in  three  or  four  radial 
difcctioti^,  cutting  quite  up  to  the  bone  in  each      When 
tliiN  M  ellectually  done,  the  knife  should  he  loose  in  the 
dunnol.and  lilood  should  flow  freely  from  the  nose.    The 
knife  io  thcu  n'itbdniwn,  ami  no  other  treatment  is  em- 
tiloyi-*!.     A<;ain  in  a  few  in«taiK-(«,  a  complete  cure  will 
ne  olilaim-d:   hut,  far  mon-  frit|upntly.  contriictinu  will 
tike  place  afu-r  this  plan  ««  after  others.     When  it  dues 
so,  I  rc^rd  the  tttricture  us  inciirahle.     1  have  tried  all 
tnaniier  of  »eheme-4,  tbe  frequent  pasMige  of  silver  prohos 
of  all  sizes  and  pRttcm»<,  the  iuitertion  of  lend  or  xilver 
irol»ef>  to  be  worn  fur  perimls  ranging  from  throe  weeks 
io  MX  months,  dilatation  by  bougiw  of  catgut  or  lami- 
naria,  and  the  iiijeetion  of  various  lotionn  by  iiyringos.     At 
one  time  I  had  a  svrin^  with  a  probetikc  noutle,  by  which 
I  could    convey  injections   to  any  part,  of  the  duet.     1 
think  I  may  say  that  in  every  such  cane  withont  excep- 
tion tbe  last  state  of  the  ]iHtient  baa  been  worse  than  the 
first ;  and  I  have  now  abandoned  every  one  of  the  prac- 
"cea   refern-d  to.     After  a  itiiigle  fair  trial  of  the  probe, 
'ollowevi,  if  nec«i?«iry,  by  n  tingle  fair  triiil  of  Stiliing's 
Openition,  J  urntng<i-  the  cu»c«  into  two  clu^^es,  those  in 
l^'hich  the  pMtient  may  be  kept  comfortable  by  rogularly 
iinptying  the  »ne  and  by  the  um^  of  ai^tringt^nis.  and  thuMc 
I  which  tbe  sac  is  chronicttlly  iidlatned  and  a  simrci*  of 
t>rp«-liia1  trouble.     In  tbe  latter  I  adojit.  a  plan  first,  inlrxv 
SiiMil  by  Magne,'  and  destroy  the  iriDamed  sac  by  cnnstic. 
For  thii^  purpose  a  vertical  linear  incision  is  made  through  the  skin 
of  the  cheek,  by  which  the  sac  is  laid  open  in  it«  entire  length,  and 
emptied  of  its  contents.     When  bleeding  has  ceased,  the  cavity  xa 
lined  with  a  paste   made  of  chloride  of  linc.  flour,  and  water, 
which  'i»  carefully  applied  to  the  whole  of  the  mucous  membrane, 
the  skin  being  prolecled  by  oil.  or  by  a  s[h;cuIuui  made  for  the 
purtMMc,  by  which  the  li]*  of  the  wtmtid  may  be  held  nmrt.     A 
ulticc  or  water-dressing  ii<  applied,  and  in  due  time  the  eiic  ia 


■  [Tl>i>  ilvMrni'li-io  «r  ih«  laoky  raiitUi'  wh*  xirflcnled  Vruru  Mn^tiu  (ItUO)  by 
Kuuioai  (1748),  B*«r  (1817),  and  inuuy  uUiurn.] 
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thpowti  off  as  a  elougli.  Tbe  resulting  cicatrix  is  inconspicuous, 
but  the  c-oiirmftiou  from  loss  of  tiesiie  usually  ocowsions  i<otuv 
eliglit  ilii<[)lHe(.-uic>ul  of  llie  lower  lid.  There  will  still  Ik;  walcriiig 
of  the  eye  under  any  iiiereiise  of  wcrcti'ui;  liut  the  (lixeonirort 
011(1  iliBuhiirge*  arising  frniii  tlic  iuHnuifd  wio  are  permaiitfiitly  re- 
iiiov<^.     Miigrie  originally  oinployod  chloriile  of  antimony  «s  his 


cani>tie,an«l  various  |ire|iiirii lions  have  heeii  reeoniiiieti(le«l  by  oiher 

lianiU  tl 
vieeiilile. 


MTitei-s;  but  in  my 


the  chloi'iile  of  zinc  has  been  most  eer- 


[Gy  far  the  most  elegant  opei-ation  for  laying  open  the  Incrynift] 
sue, preparatory  to  its  deBtniction  hy  caiiatic8,iB  that  deseribed  by 
Dr.  C".  R.  Agnew  iAmtrivan  Pra.HtiOTier.  January,  18V1.  pii.  \2 
and  18  :  "With  Weber's  knife  I  slit  up  botii  c-auuliculi  from  the 

fvuTieta  to  the  Incryniiil  sac.  I  thou  cut  the  sae  wall  intervening 
letween  the  two  eiinals.  This  carries  me  behind  the  tendon  of 
the  tensor  tarsi,  leaving  it  intact.  1  then  with  a  rtinall  8troiig 
Aciiipel,  make  a  sweeping  eut  upward,  ami  then  dowiiward,  so  as 
to  split  the  wall  of  the  «nc  that  look*  toward  the  eve,  until  I  eaii 
intriKlufe  a  retrai^tor  into  ihe  cavity  of  the  sac.  wlien  I  can  do 
BO,  I  driiw  the  iinlerior  wall  of  tlu;  sac  with  the  overlying  palpe- 
bral eouiujissuro  lowiird  the  side  of  the  nose,  and  thus  reveal  tne 
sac  eavitv.  I  then  apply  either  funiinir  nitric  acid  or  ]>ota'>sa 
I'usa  to  the  snc  lining  and  the  eanaliculi  until  1  feel  sure  that  no 
mucous  lining  is  left.  1  then  wash  out  carofullv.  and  allow  the 
anterior  sac  wall  and  palitehral  conmiissure  to  fall  back  into  place, 
when  the  sloughing  and  intlamnialory  proeesaos  destroy  Imtn  sac 
and  eanaliculi ;  and  no  one  could  tell  from  any  external  or  con- 
spicuous signs  that  an  o|)eration  for  the  destruction  of  the  «iac  bud 
been  done    ] 

Instead  of  destruction  of  ihe  laeryniiil  hhc,  cxtirpiilioii  of  ttte 
laerj'mal  gland  has  been  performed  iind  rceonimended  by  several 
surgeotis;  and,  in  this  eounlry,  es^ioeiully  by  the  late  Mr.  Law- 
i-ciKV,  who  publislieil  iiri  intere-stiiig  pajier  on  the  subject  in  the 
Oiihlh'iliiiii'  litiific.  The  ojierntion  is  not  followed  by  any  inju- 
rioHs  dryness  of  the  conjuucliva,  and  the  tears  seem  hardly  to  t>e 
misM?d,  But  the  lairymal  gland  is  ol'reu  somewhat  coru[msite, 
and  small,  lietached  |iortion&  of  it  may  be  sitnated  at  some  little 
distance  from  the  main  body.  These  detached  portions  are  liable 
to  he  left  behind,  although  their  excretory  ducts  are  divided  ;  and 
their  secretion  may  then  intiltrate  the  neighboring  tissues,  pro- 
ducing great  swelling,  and  sometimes  troublesome  and  prolonged 
ititlaninuition,  followed  b\*  iibscess.  In  order  to  avoid  such  consc- 
micnces  it  is  necessary  to  make  a  very  free  external  incision,  which 
should  be  close  under  the  upix^r  and  outer  margin  of  the  orbit,  and 
to  aeai-ch  for  all  accessory  glunds  with  groat  cure.  If  these  pre- 
cautions are  taken,  the  uit.inmte  results  of  the  operation  may  be 
extremely  goofi ;  and  I  liave  lately  beard  from  my  friftnd  l>r.  An- 
drew, of  Shrewsbury,  th;it  it  haa  been  very  successful  in  hia  bands. 
Aa  far,  however,  as  mv  own  exiierienee  wilt  justify  a  conclusion, 
I  think  that,  on  the  wfiole,  the  oestruL-tiun  of  the  sac  is  the  better 
of  the  two  methods  of  treatment. 
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fflitn  tfap  patient  is  first  sceD  with  the  sac  scntely  inRnmed, 
twA  eviilently  containing  pae,  unless  this  is  actnally  pointing  on 
tlie  cbeek.  an  nttvmpt  ohoiilil  be  nmde  to  prevent  llii-  fonnation  of 
EsIuIb.  For  t)ii<^  purpOTiL-  the  CHniilienlus  slioulil  he  slit  tip.  and, 
if  iW  i>un  t\oe»  not  then  e«^';i[ie  fn-ely,  the  ('iK-iiini;  of  the  eaiiiilic- 
uliu  iiiin  the  sao  may  i>c  eiilitr;;o(l  l>y  n  tine,  blender  knife.  If  the 
aWcMt  i«  pointing,  and  the  e<kin  ton  tliin  to  he  wived,  or  if  an 
openiiijr  hits  b«en  already  formed,  ir  it>  lieflt  to  nsc  soothing  aniili> 
{:atioiL4.  and  to  wait  iiiiiil  all  tendemoes  and  jtaiti  have  iiuhsiiled 
liefore  any  ailempl  is  made  to  cure  the  atrictnre.  If  thi-t  can  be 
done,  the  tiedila  will  either  heal,  or  at  least  cease  to  be  a  source 

Pot  inconvenience. 
[In  the  treatment  of  disease  of  the  lacrymnl  passages  no  nngle 
plaa  will  always  siioreed.     In  many  ULnet  of  t)isteti«ion  nf  the  sac 
ny  icarx  and  mucus,  or  of  these  mixed  with  pus.  hut  little  more 
Wfil  lie  done  than  to  pruvide  a  free  exit  tor  the  dii^tending  tluids. 
Ttit*  i*  I»t!*t  done  hy  siittinff  the  upjier  or  lower  puitctiini  and  ca- 
nlinilu',  or  in  some  cuses  both  ;  the  eonlenl^  of  the  «ie  cwn  then 
be  prexAed   out  hy  the  ^mlient  at*  often  si»  they  fliriMininliile,  anil 
the  eaw  may  recover  without  further  suriiical  inlerferenoe.     Hav- 
ing ihuB  gained  access  to  the  wac.  it  is  often  desirable  to  exjtlore 
B||£  whole  lenctb  of  the  nasal  duct   by  carefully  passing  one  of 
HSowman's  probes,  preferably   Xo.  8.  ot'  the  series  of  six  ;  this  is 
Bipften  done  at  once,  but  it  is  better  in  many  cises  to  wait  a  few 
Vdaja  before  using  the  probe.     We  thus  detect  any  stricture,  or 
opjiosing  fold  of  membrane,  as  well  as  any  disease  of  the  bony  wall 
of  the  sac  or  nasal  duet.     At  this  singe  we  may  property  divide 
«ny  constricting  bands  hy  the  aid  of  Agnew's  knitc  if'ig.  64), 
baving  first  nirefully  detcnuini-d  their  situation  and  extent 
by  the  uw  of  a  pn)tK-  funli^hl>d  with  a  bulbous  tip.     !f  wo 
Setect  denuded  or  earions  hone,  wo  must  prrunote  healing 
^y  maintaining  a  free  exit  for  the  piifl.  conjdintly.  iHi-rhHi*, 
fith  the  daily  use  of  imtringent  or  ni)ti»cptic  injei^tion».  In 
»me  euftei'  the  disease  of  the  bone  is  dependent  upon  count >■ 
Inlionul  itypliilis,  in  which  ease  it  often  yields  promptly  and 
[tmpleiely  to  the  internal  administration  of  iodide  of  po- 
ftti^iuni  in  full  do«(er. 

Iti  aliscess  of  the  lacrymal  sac  we  must  eive  Oxit  to  the 

pus  as  early  as  possible,  and  this  emi  often  lie  accomplished 

\i\y  by  an  ineision  thnuigli  the  skin.    In  young  infants  we 

seen  perfect  recovery  follow  the  0[)cninK  of  the  al>- 

i:  but  It  ix  well,  ill  moitt  eAi*ei*  occurring  in  older  [jcr- 

8.  to  slit  one  of  the  eaiiulicnll  and  explore  the   niisul 

ax  »non   an  the  inllamnmtory  swelling  lin.i  Hnhjtideil, 

iivifline  also  any  stricture  by  iriean.'t  of  Agnew's  knife. 

"itb  tliis  degree  of  interference,  repealing  the  probing  a 

tw  times,  at  inten'als  nf  a  week  or  two,  the  external  n]ten- 

ng  will  irenerally  heal,  and  the  case  either  wholly  i-ecover 

■  sJ>  far  improve  as  reusonnbly  to  satisfy  both  BUi^eoii  and 

AtJent.     Kven  cbi^nie  suppunitioii  of  the  sac,  with  dis- 
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chaive  of  ptta  through  an  external  opening,  will  na  a  nile  yield 
speedily  to  thin  treatment,  and  the  fistulous  opening,  if  not  of 
vcrv  long  standing,  will  promptly  lieal. 

Tiic  Iri'iitmont  of  siinplo  ehninif  fAlarrh,  or  of  cbroiiic  suppu- 
rnlioii  iinconipliciitotl  with  tlsttiln.  i«  ofleii  ivdioii^.  but  i»  by  no 
iiK'iiim  gt'iK-nilly  dificouriigiiitr  wln.*ii  tin-  plan  ii)diciiri*d  iibovc  i« 
intolligenrly  luul  iwlictntly  followi'd  ;  in  many  owes  of  utriciun*, 
too.  tli«  inlcirial  ai\ision  nf  the  olfatrnntinn  Hiiflicei>  permniicntly 
to  remove  it,  or  pnipai-es  the  way  for  its  permanent  onre  by  ihc 
ooeiMional  use  of  Howmaii's  prolws.  ('ortaiii  caaeii  will  ooour, 
liowevtT.  ill  which  the  Blrictnre  is  very  reaistent,  and  ohstinatelv 
recnre  after  dilatation.  In  sut-h  caBee  a  style,  introduced  through 
the  slit  i-iumlk-nlns  and  worn  for  "wvoral  weeks  or  months,  may 
Hotiiotinies  lie  employed  with  great  iidvant»ge.  ITie  phiii  nf  using 
styles  iiitniduovd  througli  the  dilntetl  punelum  in  the  treatment 
of  slrieture  nf  the  laerymal  puMug(w  w«»  suggested  by  Mr,  Trav- 
crs  {A  .Sy«('p*(S  vflhr  JJisenjifS  of  O'e  Ei/e,  third  edition.  I^undou, 
1824  ,  and  liai*  liecn  wai'mly  advocated  by  Dr.  Jlayi*,  of  I'hiladel- 
nirm  I  /murmur t  on  thf  Disf'si''  of  the  Eye,  edited  by  luaao  Havs, 
Al.D.,  I'hiliiilelijhia.  IS.W,  pp.  020-2) ;  but  it  is  only  sinee  the  "in- 
trodnction  hv  Air.  ISowman  of  the  ojieration  for  slitting  the  canab  ■ 
icidus  that  It  has  been  possible  to  use  styles  of  antlicieni  size  to  ■ 
meet  all  the  requirements  of  the  case,  A  most  important  condi- 
tion of  permanent  good  results  from  the  wearing  of  styles  is  that 
the  style  worn  last  shall  be  ([uite  large,  so  that,  after  Us  removal, 
the  inevitable  L'outrai.tiou  of  the  canal  may  still  leave  a  way  ofM;n 
for  the  passage  of  tears  and  nmeus  into  the  nostril.  This  seems 
to  have  boon  uiiderstoml  by  Scarpa  and  those  of  hi?  followers,  ■ 
who  have  employed  very  large  leaden  styles,  inlruduoMl  through  ^ 
an  opi^nins  in  the  skin,  and  lias  more  recently  b(*n  eiiforecd  oy 
Dr.  K,  W'illiniii*,  who  liufi  long  employed,  as  a  general  method, 
large  styli'n  of  silver,  inlniduecd  tbrongh  the  slit  upjx-r  Liuialicu- 
luR,  and  worn  coiiiKtantly  <Iiirtiig  the  whole  coarse  of  Irealinent 
{AiThitie.1  of  Ophthaluiologij ntui  ()Uil«i}ij,  1. 1,  pp.  4U-52|.  The  styles 
used  by  Dr.  \V  illiame  range  from  one  and  a  half  to  two  and  eight- 
tenths  millimetres  in  diameter,  and  the  whole  duration  of  the 
treatment  Is  stated  to  be  generally  about  three  months,  "We 
are  in  the  habit  of  treating  some  of  the  severer  cases  by  this 
method,  using,  however,  styles  of  soft  lead  instead  of  silver,  and 
not  exceeding  a  diameter  of  two  inillinietre»  for  the  largest ;  and 
our  exi)erience  appear*  fully  to  jti-^tity  Dr.  Williams's  statement, 
that  in  his  hntids  it  has  entirely  AiiixTseiled  the  destruction  of  lh« 
wic  by  eauMies,  in  all  eases  in  whieh  tlie  nasal  duct  is  uot  abso- 
lutely im[«ssable  by  a  prohie.] 

(Vchision  of  a  lacrymal  punctnm  is  readily  discoverable  by  the 
naked  eye,  or,  at  all  events,  by  the  aid  of  a  lens ;  the  jiunctum 
resembling  a  little  papilla  or  vesicle,  and  ni-esenting  no  oenlral 
aperture,  [It  is  sometimes  congenital.)  When  only  the  orifice 
is  closed,  a  careful  puncture  with  a  common  sewing  needle,  fed- 
lowed  by  the  passage  of  the  finest  lacrymal  probe,  may  restore  the 
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ulural  condition.  Obstruction  in  the  course  of  a  caitaliculns  can 
only  W  iliAC-overL-ii  hy  a  nrobe.  In  the  natural  stale,  when  the 
«jcli<l  i»  remlt-rtti  tcnsv.  iLt-  Mtiiallo^t  probe,  if  once  guii1e<)  round 
tin-  Mtigle  lit^twueii  tli«  |iniK-Iiiiii  und  llm  eanulieuUi»,  nill  j^flido 
freely  aiou^r  ibe  whole  k>ii<;ih  of  tbv  IfltTi.T  until  it  vrowK-s  tht;  lac- 
nmal  itne  «n<]  j^triko^  againKt  the  tfoiie.  When  (he  esiimlivulus  is 
j  oUtnieted,  the  [>rol«e  in  Rtop|)oil  {ireitintnrely  by  mi  elastic  resint- 
'  sDce,  agaiii9l  which  the  movement  of  il»  jxnnt  may  be  both  tvon 
and  felt  bv  the  operator.  An  attempt  may  l>e  made  lo  overcome 
lutfa  an  ottstructiou  ;  but  tt  n-ill  be  almost  certain  to  rennite.  In 
•  fcw  rates  thecaualiculi  have  beeu  choked  by  concretions,  nmstiy 
fte  eo-called  liacrynUths.  or  nitmes  of  saline  deposit  from  the 
iMw,  nhich  have  mlwi  lieen  fonntl  in  the  claud-ducls  In  one  in- 
M<iK-e  I  rttmovcd  from  the  cumilictilns  of  tlie  lower  lid  a  «olid  mass 
offalty  tiiMtier  of  very  apprcc-iabk-  ^izw,  whioh  ccrliiinly  eouhl  not 
have  boen  introdneetl  bv  the  puiielum,  and  the  source  and  origin 
of  which  were  extremely  olwi-iire. 

Ill  the  ca^es  in  ubich  lo<)^meiit  or  overflow  of  tenr«  \»  due  to 
displacement  of  one  or  Imthof  rhe  rmnota  by  swelling  or  ik-formity 
of  the  lid,  the  surgeon  must  eonsider  whether  the  eatine  of  the  di^ 

t  placement  is  of  a  tem|>orary  or  a  iiennanent  character.  In  lh« 
mnier  case,  the  etFeet  on  the  lear-pasaagea  may  be  neslecled  ;  hut 
in  the  latter  the  eanalteulus  should  bo  i-ht  up  to  a  sutfaoient  extent 
tOBnable  the  (ears  to  gain  access  tolheirnatiirul  cbaniieUofeseafio. 
Id  «omh*  of  these  eases,  lis  ineversiouuf  the  lids  produced  bv  chronic 
btepbarilis,  the  punelii  will  be  difficult  to  discover,  aiicT  will  be 
found  at  la«t  (juitc  on  tii«  culuiieuus  surface.  The  condition  of  the 
patient  is  tnueh  aggravated  by  the  lodgment  of  tears,  and  to  slit 
ibe  cnnnticiilia  eD'eetuallv.  and  to  nmiiitHiu  the  ]iateiicy  of  the  slit, 
iFillgeiieralh  dimiiiifb  rheexistingdiscoiiifrtrt  iiiii  marked  degree, 
will  often  leikd  the  way  to  miieh  peniianvnt  improvemcul. 
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The  eoiijunctivtt,  aa  a  mui-oiis  mcmbrniic.  is  liable  to  a  superficial 
f  iaflanimalion  wliiuli  is  attended  |}iroti>:liOUt  by  )iy|>i'ra'iiiia  and 
Jwelling,  at  tir--<t  by  ilrync!V>,tinit  nfterward*  by  iiiercaNetl  si-cretion, 
which  limy  be  either  mucins  or  mucopuruleiU,  or  niay  pass  on  to 
BttAJn  a  distinctly  purulent  character.  A  well-known  form  of  the 
disease  is  the  ophthalmia  neonatorum,  or  purulent  conjunctivitis 
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of  iiifuuti>,  which  usnolly  contniciica'*  n-illirii  ilie  fint  few  diiye  ot 
life.  It  is  prolmMy  often  a  coiiswiucrK'e  ofdireol  Uioculution  with 
the  nmteriinl  ttwreiionit ;  iililioui;h  r)io  Ime  Or.  Bnllniv)  wiix  uoc-ii»- 
toiiH'd  to  maintain  tliar  it  was  <Ine  to  no  nrhi-r  irjinst?  tlinn  the  im- 

itrniier  exjimiure  nf  the  newliorn  eves  to  lij^ht,  anil  In  ii^iserl  that 
le  fjail  l>Hniii^)ieil  it  fmm  his  practice  hy  actiiij;  ii|kiii  this  o|iinion. 
liiB  views  have  not.  as  fur  as  1  know,  heen  continued  hy  any  other 
obscner;  l»iit  there  can  ht  no  doubt  of  the  projiriely  of  ijhiel<rmg 
the  cvvs  ot'iin  inlant  from  oxec8)(iv«  glare.  Iti  a  large  jiroportion 
of  thu  wuntt  ciiiteM,  the  juitionltiiirc  ihcHiibjcctB  of  inherit  cdKypbUis. 
AVbi-ii  ijriinfjlit  to  the  sur!;4>oti,  thij  ]'n\»  iiri!  usnully  somewhat  n-d- 
clciK'd,  |)iit1y.  tMiii  swo)b'n.  mill  are  oft  on  udiioiont  by  drioil  mx-rclioti 
nl  (hi-ir  niHrginit.  W  lion  these  nrv  seiuirultil.  tlio  iinii^ebrHl  i«ii- 
jwni'riva  \»  seen  to  bo  hrijiiit-rvd,  vi]lonit,am)  Inmid,  the  oi-nliircoH- 
iJutirtiva  covered  by  a  close  network  of  vesiielR,  and  Ibt-  whole 
Hnrfaoe  discharging  a.  tenacious  pus  l(  neglected,  the  inllamma- 
tion  may  soon  ]i!'o(luce  ncLrosifi  of  the  cornea ;  but  as  long  as  this 
nienibrane  is  iinalfectwl  the  disease  is  very  amenable  to  remedies. 
With  regard  both  toprogiuiiiiBtimi  to  treatment  it  is  desirable  that 
a  goiid  view  of  the  cornea  sbonld  be  obtained.  Hy  patience  and 
geiillencBs,  and  liy  carcl'nily  clcanwin^  away  the  discliargw  by  a 
stream  of  warm  water,  nuUi-red  to  trickle  from  a  ejjonge.  this  may 
generally  beiiocompli^lied  ;  but  it  is  better  logo  without  theiufor- 
muiion  than  toolituin  it  by  ruugli  bundling.  I  have  known  an 
ulcenilerl  cornea  niijtui'cd  and  the  crvstalline  loni«si(Tiei'Kuil  oul  by 
the  unskilful  clfort*  of  a  surgeon  toiisc«-rIiiiti  the  exact  utaieof  the 
case.  When  the  lids  are  very  tunjtd  and  readily  everted,  it  ts 
Uftuiilly  Ix'Sl  to  lift  the  uiijier  lid  with  a  small  ivtractor,  llie  utwof 
which  obviates  nil  ricik.  [f  the  cornea  is  liright  and  cle:ir,  th6 
onlv  trenlnicnt  rerjuired  will  be  cleanliness  and  tlic  careful  ajipli* 
OHiHin  of  an  astringent.  ?^ome  surgeons  use  an  alum  lotion,  but  I 
have  no  eonltdence  in  it,  and  prefer  a  solution  of  nitrate  of  silver 
of  the  strength  of  two  grains  to  the  ounce.  The  infant's  head 
being  placed  in  the  same  way  a«  for  examination,  the  pus  should 
be  gently  and  thoroughly  washed  away  with  a  small  hue  sjiouge 
and  clean,  wjirin,  soft  water;  a  streiim  being  allowed  to  irickio 
from  the  siwuige  upon  the  lids  while  ihoite  are  gently  separated  by 
the  fiiigerH.  .•\notlier  »|.HUige  may  I»>  so  ilispowd  as  to  roecive  the 
overflow  of  water ;  and  liim-  niuflt  be  taken  to  render  the  cleans- 
ing complete.  Some  reeonimend  a  ayrinife,  but  the  stream  afforded 
by  it  is  apt  to  be  jerky  and  unduly  foiviijlc,  and  the  «inall  sponge 
is  in  every  rcsjiecl  better.  When  the  washing  is  Riiisheil,  Ihceyes 
inui*t  be  very  gently  dried  by  the  application  of  bits  of  soft  atv 
jiorlieiit  rng,  and  then  a  drop  or  two  ot  the  nitrate  of  silver  lotiou 
should  be  siitfered  to  fall  fairly  between  the  parted  liils.  Hiially, 
the  margins  should  be  aiioiuted  with  cold  civiuu  or  speniiacet! 
ointment  to  prevent  adhesion  from  the  drying  of  the  discharge. 
The  whole  process  thus  described  should  he  repeated  every  four 
hours,  and  there  will  soon  lie  sutlicieut  evidence  of  iniprovemetit  to 
allow  of  this  interval  beiug  extended  to  six,  eight,  or  even  twelve 
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hotn.  Witliiii  ft  week  tlie  cnre  h  iitiunlly  complete.  The  cni^eon 
«hi»M,  as  a  rule,  show  tlie  mother  or  nurse  liow  ttie  api'iit-niioti  is 
tol«iiia(lc.  If  lie  ia  content  with  nici'e  ilosrription,  the  chniioes 
arethnt  hU  ilirc<-tinns  wilt  be  impert'oc-tly  followed.  He  fllionld 
make  it  clearly  iiiulerstocKl  that  lhe<lifl(:Iiargei8  highly  t^'iitajiions. 
Bad  that  it  would  pro<)ucc  llie  eame  disease  in  a  niotit  dan^eroiifl 
fnmi  in  any  olhcr  eyes  to  which  it  iiiicht  be  accidentally  coiivi-yeil. 
Till;  *poiia;i.'«  and  towels  iiiwd  for  tlie  infant  should  be  carefully  set 
itiiii',  and  water  ueod  fur  the  eye*  or  for  the  bands  of  the  iitteiitl- 
■nti>*houI<l  be  inimcdiiitely  thrown  uwuy. 

If  the  purulent  oplitliahniuof  iiifuney  i;*  neglcoted.  Or  inigH-rfvctly 

tmttd.  it  may  >>oon  iinplii-Htu   the  coniou,  and  then  buL-onies  a 

aomyc  of  exet-^ding  ii-ril  to  ibetiighl.     L'ndvr  this  phit»«  I  kIuiII 

bivt  lo  ^|>e(ik  of  it  itjjain  in  a  ftubwqnent  tlmptor,  liul   I  niny  »ay 

here  thai  it  i*  snp[ioiie)l  to  be  the  cau^i^  of  nearly  half  tlio  exiitting 

hluidiKi^a  of  this  country-,  although  with  only  the  most  ordinary 

^H    rare,  the  disease  ought  to  terminate  in  eoniplete  recovery  in  every 

^1  instance.    Very  often,  of  t;ouree,  medital  advice  is  not  sought  until 

^V  tbe  lime  for  treatment  has  gone  by.     Poor  women  are  attended  in 

V    hbor  by  ignorant  midwivi's.  unci  if  the  "infant  has  ophllialniia  no 

one  takes  tnueb  heed  of  the  oi-cunvnco.     I  ftiar.  however,  that  in 

^_  many  of  the  qmc«  luedical  men  are  greatly  to  bluine.    Every  iiecou- 

^P  cbeur  ought  to  bo  on  the  aleit  with   regard  to  u  inuliidy  m>  easily 

^^  eoreii  at  it«  coinmcneenient.  wi  diingen.io«  if  permitted  to  mnko 

{•rogn.-si).    He  should  warn  mother  and  nnr^c  to  send  fur  him  witli- 

ont  delay  on  the  fin«t  npi«iiriinw  of  »welliiig  or  divvharge, nnd  hO 

I       tlionhl  ppare  no  ptiiiiHiM  iiiiikingi<ure  that  the  nwessary  loeal  remo- 

^^die«  are  n«vd  in  the  right  wav.     1   have  n^pojitedly  hvan  eulleil  to 

^Hiiifautit  for  whom  the  aeeonehenr  had  in>l(«d  jire^eribed  a  lotion, 

^Bl>n(  without  progier  directions  for  its  employment,  ao  that  it  had 

^^ly«n  ponred  over  the  face,  or  njion  the  clothes,  or  down  tlie  baek, 

or  anywhere  but  into  the  eyes,  by  a  tinrsc  who  was  wholly  unaware 

of  (III!  importance  of  the  ii]>piii-ation.     I  have  even  seen  trii'^t  placed 

in  the  enipjoynient  of  a  wet-nurse,  lo  the  absohite  exclusion  of  local 

treatment :  and  I  have  8een  eyi'^  lost  by  both  these  errors.    I  cau> 

not  too  strongly  exprc**i  my  eonvivtion  that  no  infant  should  ever 

lose  ■!«  sight  from  lhi«  alleelinn  :  and  that  riight  euunot  be  so  loHt 

under  the  obforvation  of  a  nn^lii.:nl  niiin,  exi-ept  as  n  i-onscquenco 

of  net;lecl  or  wuni  of  knowli-di;e  of  a  vi-ry  thigrnnt  elmraeter. 

fTbi*  hist  assiTtinn  of  the  auibor  ap|toitrs  to  tin  to  he  by  far  too 

weeping,  and   theretore  liable  lo  convey  a  niisihievouflly  wrong 

ipreiwion.    It  haa  occurred  to  us,  in  at  least  twoinstaneea  of  thiii 

im-ase,  to  see  an  eye  lost,  in  one  case  both  eyes,  from  ulceration 

['  the  eoniea.  although  careful  and  efficient  local  treatment  had 

n  followed  fri>ni  the  beginning.    In  one  of  these  case*  the  mother 

waa  known  to  be  sutlcriui;  from  a  rcoent  gonorrhda,  and  there  was 

tlso  a  strong  snspieiuu  lliiti  the  child  bud  inherited  a  syphilitic 

taint ;  in  the  other  cuHe,  which  rti-erned  to  be  doing  perfectly  well,H 

iligestive  demiigcment,  incident  to  nti  unnuthorizcd  change  of  tho 

utt'Durae,  wft»  accompanied  by  nleerHtioii  of  both  eorueee,  which, 
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in  one  eye,  lod  to  ncrfonitioii  an<l  ext«mivc  RtAphylomn.  Tho 
treatment  advofurea  liy  tlio  antlior  sei-ma  to  ns  eminonll^' jtuli- 
ciotxi.  lint  we  aUo  think  well  of  a  ci>ll\  riiini  of  aliini  (gr.  iv  or  vi 
ud  .iiji,  lilted  lioui'ly  or  AomotimeB  oficnt'r  by  tho  riiii'se.  &nd  au[>[>lo- 
niutitvd  liy  an  applicalioti  of  a  stilution  nf  nitrate  of  silver  (gr.  ij 
or  vad  .>ji,daily,or]»orliapB  twice  a  day,  by  the  surgeon.  In  case« 
in  which  the  cornea  is  already  ultfratt'ii,  the  stronger  nitrate  of 
silver  solution  should  not  be  allowed  to  cmtie  in  contact  with  the 
cornea,  at  least  until  it  has  ex{H.'ndi'd  niost  of  its  activity  iiprm  the 
coiijiinciivii  of  tho  lida.  Absolute  cleaiilineHS  and  good  nutrition 
are  l)oili  uf  the  first  irnitoitiiuce.] 

When  inllainnmtion  of  Ihe  coiijinictiva  nttueks  patients  beyond 
the  a^e  uf  infancy,  it  KOTnelin>e>i  uM^urnc^  n  sporadic,  KOinetiiiie«  an 
epidemic  ebaniclcr.  The  »poratIic  cases  nuiy  be  due  to  ordinary 
catarrh,  or  to  irrilation  set  up  bv  dust,  noxioiiR  VM[ior»,  or  foreijrn 
bodies,  nr  to  the  hypcnrmia  indiieed  by  overwork  of  the  even  in 
persons  who  re»juire  spectacles,  but  aiv  not  fnrriislied  with  lliem. 
The  conjunctiva  ia  more  or  less  injected,  and  Ihe  eyesfe*!  as  if  aonie 
gritty  substance  were  under  the  lids,  which  are  usually  aoniexvhat 
stuck  together  by  discharge  after  sleep.  The  diagtiosis  of  uneoni- 
plicated  conjunL-livitis  may  be  arrived  at  with  certainty  when 
there  is  no  vascularity  or  diminution  uf  the  trans[«ironcy  of  the 
cornea. even  at  its  margin,  no  Idss of  lustre  of  lliciri*.no  diininislicd 
mobility  of  the  pupil,  no  iiupnirmcnt  of  vision,  and  when  the  injected 
vessels  can  for  an  instant  be  wholly  emptied  right  up  to  (lie  c«ir- 
noal  margin  hy  slight  pressure  with  a  finger  through  the  medium  of 
the  eyelid,  A  simple  astringent  lotion  of  nitrate  ofsilvvr.or  of  sul- 
phate or  chloride  of  zinc,  nl  from  two  tu  four  grains  to  Ihe  ounce, 
sufKces  for  tho  spectly  cure  of  the  majority  of  such  ease*.  The 
selected  lotion  should  be  a|iplied  to  the  iimer  surface  of  the  lower 
lid  by  ft  brush  or  quill  [or  still  better  by  a  <iropping-tui)C  of  glass], 
and  its  application  should  be  followed  ny  a  brief  jR-riod  of  smart- 
ing, after  which  the  former  uneiisy  sensalions  will  I>e  much 
diminished,  but  will  return  again  in  three  or  four  Iiourn.  The 
return  sboiild  be  almost  anticiiialed  hy  the  second  applicition  of 
the  lotion  ;  and  the  intervals  mu«t  be  regulated  by  ibe  recurrence 
of  the  aymploms.  and  increased  a"  they  subside.  An  inlraelable 
or  recurrent  conjunctivitis  of  slight  sevcrJIv  will  often  be  found 
associated  with  some  error  of  rcfraclion,  sucn  as  hyperaietropiaor 
astigmatism,  or  vvitlk  some  chronic  irritation  of  the  lacryninl  pus- 
sages.  In  either  case  the  corijunctiviiis  njusl  be  regarded  us  an 
enect  likely  to  disappear  with  the  correctiou  or  removal  of  lU 
cau»c. 

Under  ecrtjiin  circumstances,  s]>onidie  conjunctivitis  may  be  a 
disease  of  great  severity.  When  it  is  caused  by  inoeulalioti  with 
gotiorrbd-ol  pus,  or  with  the  secretion  of  pre-existing  purulent 
ophthalmia,  of  whatever  kind,  it  rapidlv  produces  extreme  swelU 
ing  and  profuse  discharge,  often  atlendea  by  ulceration  or  slongh- 
iiigof  I  be  cornea,  and  ending  in  loss  nf  sight  Between  these  cases 
aud  those  of  the  mildest  kind  it  is  im^Kissible  to  draw  any  line  oC 
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narcation.    There  may  be  forms  of  conjunctivitie  in  which  the 
dia-luir^  is  not  contagions;  but,  if  so,  there  are  no  known  signs 
hy  which  these  forms  can  be  certainly  distinguished  from  otbere ; 
■lid  "H  cold  in  tini  eyes"  of  trivial  character  not  seldom  nin» 
tbrouf;h  a  houiw.>hi>l(l,  and  attacks  some  mcm^Mtr  of  the  family 
more  sw  TO  rely  than  the  rust.     It  nmy  Ix-siiid.  thcn-forc,  thai  simido 
cunjimcliviliR   nuigc-*  from  a  %'i*ry  slight   utli<<:(iMii  to  thu  niMt 
Tiraient  fonn  ot'pnrnk-nt  ophthuhniu  ;  and  widely  diflereiil  a»  are 
the  exiremeti  of  the  scale,  they  fade  into  each  other  by  impcrcejjti- 
ble  gradations,     ^^vere  conjunctivitis  hn^  four  o3|^>coial  sources  of 
dinger.     It  tends  to  produce  hypcrlroiihy  of  the  {lapillfc  of  the 
Bwmbrane  :  and  the  hyftertrojihied  [lainnn-,  in  Iheir  turn,  [end  to 
|)roducc  and  maintain  iuHamniation  ot  the  cornea,  with  deve](t[»- 
niMit  of  fesacls  under  its  epiihelium,  and  consequent  opacity  of  its 
nbstanee.     It  tends  to  {iroduc-e  discbarge  of  a  contagious  char- 
acter, capable  of  reproducing  the  disease  in  others,  not  only  by 
direct  comrnuitiouliun.  as  by  actual  contact  through  the  interven- 
tion of  finger'.  spongi-«.  or  towels,  hut  also  through  the  medium 
of  tb«  »tni(i»|jhcrc.  cince  the  iliwlinri;c  find*  ils  way  by  the  lacry- 
nial  paesagi'!*  into  the  noi>c.  and  i«  carricti  otf  with  the  piirliok-^  of 
watery  vafior  in  ibe expired  air.     It  tend?  toi»roduce  nlcenitionor 
necriisis  of  the  cornea  by   interference  with   its  nutriliou  ;  and 
hence  large  opacilica,  nnlerior  synecliifc  and  their  consequence^ 
]ianial  or  complete  staphyloma,  and  thus,  in  many  ways.  im|inir- 
iiient  or  even  total  ]nr^  of  vision.     Lastly,  it  tends  to  pass  into  a 
Alafe  of  chronic  byjici'n'mia,  which  nmy  endure  for  months,  and 
which  the  smallest  s[<ark  of  irrilation  may  reki mile  into  active  and 
fomtidable  disease. 

The  papillie  of  the  conjunctiva  are  analogous  to  those  of  the 
dermis,  and  arc  situated  immediately  l>oneath  the  epithelium. 
They  arc  small  uud  scattered  in  the  vicinity  of  the  free  margins 
of  the  lids,  larger  and  more  numerous  near  the  attached  borders 
of  the  cartilages;  nnd  still  numerous,  but  less  elevated  and  with 
broader  bam-s,  in  the  regions  of  the  pal|<ebriil  folds.  On  the  ocu- 
lar conjunctiva  they  arc  few  in  nunilicr,  or  even  nltogullicr  want- 
ing, except  in  a  narrow  zone  immediately  around  the  conii-ul 
Uargin.Aud  ehietly  in  its  upper  and  lower  portions.  They  arc 
riirmcd  of  connective  tissue  and  vascnlur  Inoiw,  and  in  the  healthy 
ilate  cannot  be  recognized  by  the  unaiilcd  vision.'     After  a  short 


'  f"TliecooJunctiT«  (of  thp  «'yi'lid»)  U  iTHTcmil  in  pvrt» difwtlon  by  groofHIka 
4r|Trirwliin-  Tlii-*»  .  .  .  ■  if-t*  cmh  iilh.'r  mul  divtdo  In  i»u'lt  ii  wh.v  Ni  Iu  rurui 
nuinhcrj  -.r  irrreiil>r1y.*l>firii<i1   iilnnii*,  wliii-li   Iinvv  been  ilv-cribi'il  W  million  m* 

|ai|ini*  (*   |'n|<illir.>rm  cteTiin-m Si-nr  llif  I'dyc  of  ilie  lid  lime  tiitri-w* 

■rr>  no iiti-riMiK  liiit  *liHtl"W  ;  furlhor  aliOTH  tbi>v  Ihi-oitip  ilt^iiKr,  und  hI  tlm  piil|ii<brHl 
&>lil  tlirT  ja,i  tivvr  wiUiuut  liny  wvll-d-'Uni'd  llinil  tutu  lliu  ili-prunri'ins  l)--lwo>.'n  Hia 
loanliiidinHl  toldt  whiiti  xivc  lo  ihU  purlion  uf  ilic  cniijniiolivn  iu  wrinklRil  ii]i|ioi<r- 
taoo. 

"Bui  batdn llvr>«.  truvpapHta-iilxi  ■'ii>l  in  IlivciKJiiiivtivn Small  ii-.>)iiiii] 

Mplllw  »m  (uulid  rven  m  ■■  ■■■•-•rt  dialnnc-  frum   ibi:  inHf|;in  of  Iho  lid,  nnd  lhi->ii 

tncreiiic  IB  bi-l-ihinnd  lifviKlib  UK  wi>  n[i|iNiiii*>t  itii- f.irniit t'pon  lhi.<  i>ii-IihII 

IbaaDrfBCs  ot  Ibi-  mnjunctiTN  vxliibiu  wvll-dewlojii'il  papillN,  wbicU  diminiih  in 
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period  of  i-ODJiinclivitis.  however,  or  of  the  irritation  dne  to  the 
prescuc-e  of  a  foivig'ii  boily,  if  we  evart  the  up|M!C  lid,  its  inner  siir- 
fact',  cspeuiully  in  iti«  uiipor  porti'»u,  will  be  seen  to  be  eiudilett 
oviT  with  fino  red  point*,  like  grains  of  ihirk-ri»diiand.  These  are 
oong«>^ti.-il  [lainllii* ;  nnd  if  thf  ciiuw  of  Ihe  congiMtion  be  removed 
th*-,v  soon  rctnni  to  their  norinai  invii*il)iiifj.  AftiT  n  while,  how- 
ever, congi-stinn  pa!«i)a  into  hyjrt-rlroi.hy  ;  tlie  innrcniindh-  in  pro- 
portion to  the  yonrh  of  the  |uili<-iit  and  the  fti^verity  of  llie  intfuin- 
nintinn.  In  qnite  an  enrly  ntaire  of  tht>  jtiirnlent  opltllinlniiii  of 
infanta  we  tiud  tlic  conjunctiva  of  the  lids  and  of  the  jiuljiebml 
folds  distinctly  villous ;  the  enlarged  papillie  stnnding  out  as 
numcrona  and  ooii«iderablo  prominences.  As  a  ser(iiei  of  longer 
contii]iie<l  iiiHiininiution  lu  the  adult,  wo  lind  a  similar  condition 
almost  jn-rniancntl}*  extablivihed.  or.  at  IwikI,  requiring  ]»er8everine 
and  wcll-diR'ftod  Ircatinent  l'orit»  renioviil.  The  lidir  are  then  said 
to  be  "gninniar,"  and,  in  »neli  eases,  there  usually  coexists  with 
the  granuhir  lidiin  stale  nfclironie  vascularity  and  eonse^jneiil  tur- 
bidity of  the  eorpiert-  'J'lie  word  "  !ir!iMnlnr,"  w*  applied  to  this 
condition  of  tbe  litU,  is  ohjei-iioimble,  bei-HUr*e  it  doeit  not  di«tin- 
euisli  the  ljy|tertrnphieil  papillte  from  tji-anulnfione  of  nnother 
kind,  which  have  ihcir  Bcal  in  the  lyniph-follicles,  mid  will  bo 
ituire  fully  deBLribed  hereafior.  For  the  former,  the  nlirfts«  "  iin]Hl- 
lary  groniilations,"  and  for  the  latter  the  phrajie  "  follicular  gntnu- 
latioas"  will  be  found  suttieiently  explicit.  The  papillary  gninu- 
lations  are  often  large  mid  siUient,  dark-red  or  livid  in  color,  and 
Rested  upon  fohls  of  hy[iertrnjihied  membrane  whicli  Rpriiijj  into 
great  prominence  when  the  licis  are  everted.  Alter  infancy,  Ihcy 
ere  usually  the  indications  nf  a  former  conjunetivitia  the  acute 
fltage  of  which  has  jia^-sed  away.  In  the  early  {leriods  of  intlnm- 
mation  ttie  papilhe  are  to  be  regarded  chieUy  as  incrensing  the 
extent  nf  the  inflanied  surface  anil  as  adding  to  its  hypeiiemia ;  so 
that  they  both  intensify  tbo  deijrec  of  the  morbid  proce**  nod  en- 
large its  area,  bendes  Mflbnlinij  nmlerial  for  the  formalion  of  in- 
flammatory produef*.  In  till' lalt-r  periods  tlicy  uro  im|iortimt  iis 
mechanical  irritnnta  of  Ibo  cornea,  and  as  the  sent  of  »  clironie  uud 
to  some  extent  pitwiive  congestion,  which  is,  from  its  very  nature, 
in  a  higli  degree  rebellious  to  treatment. 

The  discharge  of  conjunctivitis,  in  miM  caHe°(,  is  only  n  slight 
exHggoratioii  of  the  natural  secretion  of  the  mendirane.  \  ery 
soon,  however,  it  may  assume  tirst  a  niuco-piirulent,  and  then  a 
distinctly  purulent  character ;  and  during  this  progress  it  ac<]nirea 
contagious  proiicrtiea.  Tiiere  can  be  little  doubt  that  the  activity 
of  the  coutagium  bears  a  genfnd  relation  to  the  intensity  of  the 
iliflamniatiun,  and  to  the  purulent  character  of  the  seerotion  ;  and 
aa  little  that  certain  vnrictie^  of  conjunctivitis  am  more  early 
contagious  than  others.  Mat  it  is  not  possible  to  assert  the  non- 
contagiousntiss  of  any  intlaminatory  oonjuntitivul  discharge,  or  to 


tixv  nnd  niinihcr  Inwnrd  tlia  ■I'lirnnn,  iinil  In  lu  Immndliilii  viriiilty  diaiipiH-nr  nTlo- 
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[cint  ftut  anv  character  or  combination  of  characters  which  iiitli- 
aies  when  the  qit:iUtf  of  contjigiousnesfi  Iw^iiib  or  oeuses.  It  is 
obvtooB  that,  ill  this  reflpect.  muc-h  iimtit  <](![)<>ti'l  upon  the  iwil  ou 
wliicli  the  contflgiuni  m  r«cciv<xt:  mit]  that  u  M:i;n-lioi)  which 
viwid  ho  innocuoiitt  to  u  healthy  cvu  luijiht  ho  »titlicicnl  to  pi-i> 
diicciuflatnniatiou  inoncpri-iliitpuMsl  toit.vithor  h_v  voiHlitnlioiiKl 
aiiM*  or  by  the  vxietoiicv  of  prior  irritation  of  »ny  kind.  In  a 
t^mciit.  «chool,  or  othiT  oniwded  community  into  whivh  oph* 
Ualniin  has  once  founi)  «ntmiic'C,  wf  stee  tho  cli^eaHe  con-itautly 
reexciliHl  in  [wrsoiw  who  are  seemingly  «Yinvittescent ;  the  explit' 
Hiion  hcineihal  tlicir  eyes,  Btillnhnormully  irritable  and  vaecnlnr, 
have  no  power  to  resint  the  action  of  the  jwrtipieB  of  di^hnr^ 
«bicb  are  continually  floating  in  the  atnioHphere,  or  which  are 
eomninnicated  by  methods  still  more  direct.' 

lMc«ralion  or  net-rosis  of  the  comeu  is  the  morbid  process 
lliroiigh  which  iiiHanmnition  of  thi>  conjunctiva  is  most  pronu  to 
occasion  actual  lu««  uf  sight ;  anil  it  uppuars  to  depend  u|>ou  an 
inlenuptioii,  iirolwibly  in  prciit  part  inei-hunicHl.  to  the  oiHliniiry 
tortteal  nutrition.     The  lir*t  iiidicalinn  thai  tliv  conica  is  thntil- 
ened  in  conjunctivitis  is  given  hy  slight  elevation  ami  irrcgulariljp 
of  the  eniihelinm  at  it«  margin,     (n  the  more  violent  and  acute 
taaea,  witli  purulent  diiu^liarge  and  gi-eat  Rwelling  of  the  lidn  and 
of  the  conjunctiva  of  the  eyeliiill,  thia  irri>gu1arit.y  of  the  epithe- 
lium is  aril  lo  be  snon  succeeded  by  a  general  haze  or  cloud,  which 
may  l>e  tlie  pre<Mii"*or  of  a  proi-css  of  simpk-  di-ath  and  disintegra- 
tion of  the  cortio«)  tinaiie ;  hut  which,  in  caitcs  of  \v»a  xcverity.  is 
aaaally  followed  by  an  encroachment  of  veaftcU  upon  the  cornea, 
liy  intfnmmation  of  ita  substance,  or  by  ulceration  of  a  more  or 
less  intlantmatory  type.     I'nder  the   intlnence  of  iiiHanmiation 
lone,  the  cornea  may  not  only  sustain  iiermancnt  impainneut  of 
its  transfttircncy.  but  also  softening  of  its  tiwiie.  tending  to  altera* 
tion  of  its  curvatures  by  the  o|H.>rulion  of  the  fluid  pressure  from 
within.     L']cer«,even  if  email  iind  sujierltcial,  may  dot  the  corneal 
Hirfact!  not  only  with  cloudy  patches,  but  also  with  facets  dis- 
ti]ri>iiig  to  vision ;  aud  when  they  arc  iloep,  they  producu  perma- 
i>wit  unil  alwolwtely  opKitpiv  cicat  rice*.    If  thcv  iierfiiratc  the  cornea, 
they  ure  commonly  followed  by  iiroln{>$e<if  l)io  in*  into  the  reiiult- 
ing  o{>cning,  and    by  it.t  jH-rrnaiieut   adbet^ion  Therein;  and   the 
"anterior  synechia-'  thus  produced   not  only  feed  the  cicatricial 
tissue  by  the  vessels  of  the  irie.  and  render  it  more  extensive  and 
more  dense  than  it  wonid  be  otherwise,  but  also  by  restraining  the 
niovements  of  the  ]iupil,flnd  by  thus  dragging  n[)on  the  nervea 
of  the  irin  and  of  the  ciliary  region,  they  l're>iuently  produce  ileei>- 
tcated  and   nltinnitcly  destrnclivc  changes.     U'hen   the  original 
ulcer  is   both   lar"C  ami   )>erfiiratiiig.  the  result  is  neci^^ssarily  a 
wanhyloma,  whicli  nui''t  uxually  include,  if  not  the  whole  cornea, 
at  IcHiit  m  large  a  portion  of  it  as  to  render  the  rest  scarcely  at  all 
available  for  the  purposes  of  vision. 

'  (Ihiring  cnnvalcMrace  troni  anj  •unvrOcial  lDOnii)mat<<^n.  the  pjn  rolaln  far  S 
lang  linM  an  tncraawdKiDibilUy  to  nil  kinJi  or  iniuiim^  iiilliicni.-i>*  ] 
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The  chronic  hypertemia  which  may  follow  conjancttvitia  will 
usually  bo  found  to  lie  hidden  beneath  the  cjehds,  and  to  be 
absent  from  tliiit  iiorlioii  of  tlif  eyeball  which  is  exposed  to  the 
air  by  the  nntural  o|K-iiin^  of  th«  )ial|H.>bral  tiir«ure.  It  is  probable 
that  the  air  coi]Ntrinse!»  and  bniotvi  tlio  cuniiniclival  vwaele,  and 
naaiata  in  rci^turiiiii;  ibeni  to  healthy  tonv  and  normal  calibre. 
However  tbiM  may  be.  it  is  common  to  find,  iii  voniiiiiinitivit  in 
which  conjiinetivirifi  has  prevailed,  many  jieraon*  wbono  eyes 
would  »t  tirst  sight  be  said  to  have  recovered,  but  in  whom  undue 
vascularity  will  be  found  hirkins;,  an  to  si>enlc,  in  the  palifbml 
folds,  and  giving  evidence  that  the  recovery  is  rarhcr  n|i|Ktrent 
than  real.  In  such  cases,  the  eyea  have  in  no  sense  reciivered 
tiieir  power  to  resist  injurions  intluencee,  and  they  are  liable  con- 
fltuntly  to  sutler  relapse  where  sucli  influencea  are  in  operation. 
The  tenacity  with  which  otihthulmia  will  often  cling  to  an  insti- 
tution is  due.  almost  entirely,  to  the  relaxation  of  vieilanoc  with 
regard  to  half-cured  luitientj",  who  iiro  often  improper^  permitted 
to  resnme  the  frectionm  of  hcallh. 

The  full  HCverily  of  the  eortniiunicable  or  ojiidcmic  form  of 
oonjunclivitis  does  not  beeome  apparent  until  iho  divcliargo  is 
received  upon  eyes  which  are  prepared  to  sutler  by  the  pro-exist- 
ence in  ihem  of  follicnlar  gratiiilations.  What  is  now  known  a« 
contagious  ophthnlmia  was  tirst  introduced  into  Kurope  iu  the 
becinning  of  the  present  century  by  the  retnni  of  the  French 
army  from  l*'jryP''  '^'"'  '"*  ravages  sjM'cdily  attrneterl  the  attention 
of  military  snrgeona  in  all  countries.  The  "papillary  granula- 
tions'' produceil  by  the  conjunctivitis  were  recognized  by  iCIde  in 
1828;  but  it  was  not  until  1848  that  the  follicular  granulations 
were  described.  In  that  year  contagious  ophthalmia  broke  out 
among  the  soldiers  of  a  I'ruBsian  regiment  employed  against  the 
Danes.  Dr.  Loftier,  the  surgeon  of  the  regiment  in  question,  in- 
stituted a  careful  daily  lusiwction  of  the  eyes  of  all  the  men.  and 
discovered  that  the  conjunctiva,  in  many  who  jibowcd  no  other 
trace  of  disease,  was  studded  by  pcUueid  granules  ivhicb  elevated 
the  epithelium.  He  aUo  found  that  the  eyes  in  w]iieli  these 
grannies  existed  were  (ho«o  in  which  the  ophthalmia  was  after- 
wards developed  ;  and  he  came  to  the  (ronclusion  itiat  the  grannies 
were  the  first  stage  of  the  disease,  and  the  exciting  causes  of  tho 
subsequent  phenomena.  At  a  later  pcriml.  Dr.  Vrank  and  Dr. 
Marston  showed  that  these  pi^llncid  (granules,  which  had  hy  that 
time  retreived  the  expressive  name  of  "  aago  grain  "  granulations, 
were  common  among  soldiers  who  were  placed  under  insanitary 
conditions  of  livingT  and  it  became  in  time  fully  established  that 
they  did  not  neccKsaril;'  give  ri«u  to  iiifinmmation.  They  were 
mniiifeHtly  strongly  predisposing  causes,  but  ihcy  did  not  appear 
to  be  exciting  causes  of  acute  (iiscasc. 

The  "3aj^  grain,"  or  follicular,  jn*  distinguished  from  the  papil- 
lary grannfatious,  tii-e  little  rounded  eniineiicos,  the  u]j[iearance  of 
which  ihe  term  '-sago  gmin  "'  niniosi  sufHcieiitly  describes— if  it 
IS  borne  in  mind  that  the  sairo  is  supiMjsed  to  be  boiled.    Thcv  ; 


I'hcy  are 
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colorlefls  and  semvtranainrent,  slightly  elevated  above  the  general 
lewl  of  the  coiijanciivs:  and  they  may  be  found,  if  anywhere,  on 
die  Tetroiapaal  Ibid  of  the  lower  I«I,  in  the  neighborhood  of  the 
oatcr  cHDthus.  Aiiatoniieiilly  thc^y  consist  of  mere  aeHctiibtnges 
of  lynijib-c-e)U.  tb«  iiicrcaiw  nf  wbieh  liiis  wastt-fl  or  displact-d  tbo 
nexhw  of  tht'  an-olur  liwuc,  »o  iw  to  form  wii'itifj*  in  wbirb  tlio 
mIUitv  contained.  A  conlrmiTfj-  was  ciirrii'il  on  for  niiniy  ywire 
«ri  the  qiu-*tioii  ivbclher  tin-**  "^rarinlalions"  utx?  purfly  I'litbo- 
logical  prodnot»,or  only  cxiigBcrntioii*  of  n  )iiiy«iological  :*trai> 
tore.  Tin' former  view  was  -ti  reniioiiAly  innii)liiiiir-<l  t>y  Stroitipytr, 
llenle,  lihimlierz.  Wolfrint;,  nm!  nilioi"!*;  the  !«lt«r  l\v  KrMMSe, 
EkiiiM-liiniilt,  and  llngiienin;  and  llw  ijiu'tirion  lias  In^en  litinlly 
tettled  ill  the  latter  sense  by  ]>r.  Schmid,  by  ri-aeaivheii  oarried  on 
in  Profeesor  Arnold's  laboratory  at  Mcidelbere.  r^chniid  has 
foand  that  in  newly  I>orn  animals  the  t-oninncliva  consists  of  a 
iiili):fi)tbe!iat  udenoii]  tissue,  in  which  lymph-colls  are  generally 
diunlinleit :  but  that.  Mnon  after  the  conimencenient  of  tndepen- 
dent  lifi-.  tlic  eulU  begin  to  form  ajrgregations,  and  to  usKc-riilde 
theoiwlvint  into  diKtiiKt  follick-'',  wliirh  an.'  part  of  the  riormut 
slruclnn?.  Under  certain  c-otiditiotw,  these  follielwi  undcrita  en- 
luf^-meiit  and  distention,  wbidi  »ro  liable  to  be  followed  by 
1  wrioofi  inflamnintory  or  ret roi;re*9i ve  changes,  and  indirectly  to 
I  produce  many  dina^ti'Ous  eoni)ci|uoneeft. 

Although  the  alicMtlutely  exciliutrcnnseaof  this  folliou tar  hyper- 
Impby  are  unknown,'  nnr|  nllhou^h  iiiolntrd  examples  of  it.  may 
etery  now  and  lli<-n  tie  si'on  in  nppftrcnlly  he:illhy  jH-rson*,  who 
ire  living  under  favorable  sanitary  cnnditiona,  yet  there  can  be  no 
doubt  of  the  general  correctnesA  of  the  view  that  it  affordn  a  deli* 
cate  lest  of  the  sanitarv  state  of  a  community,  A  school  or  regi* 
ment  in  which  cases  ot  folliculnr  granulations  are  numerous,  even 
though  there  may  be  an  entire  al><>ence  of  active  niisL-hief,  should 
be  set  down  h»  huving  soniclliini;  radically  wrong  in  its  condition 
or  niHiiagement.  and  as  t>eing  likely  to  suHer  from  contagioas 
ophtbalmiu  before  long.  In  like  manner,  when  contagious  oph- 
thnltiiia  hoc  onco  njifR^arorl,  the  children  or  persons  who  have  "  meO 
graih""  «riU  in  u  pitsitivf  «rato  niav  wilh  tolomble  certniiity  wj 
poinii'il  out  as  the  >iext  viitiin^  to  tlie  disease. 

When  the  s«or(tlion  from  nii  inttaiticil  conjnnetivn  is  in  any 
miinner  conveyed  within  evelids  in  which  follicular  granulntiona 
einat,  or  when,  fi-oni  anv  other  cause,  the  grannlalions  take  on  an 
intlantmatory  action,  tne  api>earanceB  tirsr  produced  are  highly 
characteristic.     The  enlai^ed  follicles,  by  their  prominence,  sepa,- 

■  '  [Ilapf>«Br«e«rliiin  Ihnt  ilmpli'  cnnjunctitriil  hi  |wriPinin,  otUTi  loadii  U>"  foUleu- 
br  iiyjinrttopliy  "  pndinK  to  I'lie  IriiilKinin,  Sui-li  ••«'*•*  ••fli'ii  ili^rrfogi  iinili>r  i>iir 
i-j>-»,  in  pMirnit  llr-t  •tlHCki-d  by  Tiinple  inliirrli,  liiit  «li.>  tir<ir<^nt  llirnuclvfi  i.ri'gu. 
lirly  fiT  liTi.lHU'nl.  Wv  nlii>  nii'i't  wiih  intei  of  I'lTiH-iif  Hl-rHiiim.  or  olhiT  ^llglit 
tnjurv.  in  »1|{<J|  ii  Untv  tif  i^hnitiW-  itvyrntmlH.  Ou*^  Ui  oxiHitiiri*  iiikI  ni.*b;Li-rr.  i»r  |>rir|>i!ir 
lrFaUn''n<.  is  hU^'IiiIrI  I>v  tliv  <l'-trl.i|>m<-iit  uf  ■'  fi'llkulnr  sruimlHliuni  "in  a  ci>ii- 
Jiinrllrs  fifi-viimtlT  li>  nil  uppPAni'icc*  prrtVlly  miritiiil,  II  !•  qiiile  Iriic.  liowuvi'r, 
tbut  in  H  very  Urc*  iifop.ftliiii  i>r  i'iun-«,  ll»'  H|>[i.>aruiicu  ut  Ihwu  grniiulKliuiia  |iro- 
wJw  the  ouibiwik  01  inflBininuioT}'  ajrinptunM.] 
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mie  the  sui-face  of  the  lower  lid  somewhat  fri>ni  thi-  cychall 
although  leannj;  it«  tarjial  iiinr^ii  still  in  coiihict.  uml  tlioy  ihtu 
givf  «n  a{i^«araiice  itf  {;oii«rul  fuliit-**  or  projfctiim  lo  the  lid* 
Wlicii  rliu  lid  is  everted,  the  Muiiiniii^  nl'  the  follivlos  are  eoiwpie- 
uoiig,  by  their  whitish  Aciiiiti'iiiiR[iaii'iit  aspect,  on  the  conj^ested 
conjiineiivn;  hut  before  lonip  tln^y  are  a]H  t<i  lio  ooiieealwi  by  in. 
creasing: »\vcl!ing  and  liypern'niia, and  by  the  di-velopment  of  paiab 
larj-  gmiHilutiitnit.  The  inHaniniatioii  UselV  nnis  a  ooiirae  which 
ia^  in  im  way  diatiiigiiishable  from  conjniictivitis  of  an  onlinarr 
kind,  although  it  in  more  liable  lo  be  ultimately  followed  by  cica- 
trieiiil  nhriiiking  of  the  corijunftival  tiBeuo,  which  may  nccasjoii 
incurvatiim  of  ihtj  tar»(al  cartihijsc*.  miJ  may  thus  bring  the  lashc* 
lo  rest  ii]>on  the  eye.  bosidej*  de*tioyiiiK  the  natural  smoitthneet 
of  the  {Kil|iebral  Burfaeex.  On  rhc  whole  it  may  W  Maid,  an  waS^ 
first,  I  believe,  |>ointed  onf;  by  I'eltJUT,  that  there  \»  much  analogy  V 
w-tuer'n  the  history  of  follicnlar  gran  ii  bit  ions  and  the  history  of 
Inbenle.  The  graniilatioim  bear  a  general  tvaembluiice  lo  the  en- 
larged i;I»ikIs  of  Htrutiioiiti  i«id>jeela,  and  are  at  least  an  expreasion 
or  result  of  unfavorable  sanitary  conditions;  they  may  for  a  long 
time  reniHJn  Intent  or  pannive.  and  may  at  last  diannpear  by  mere 
Bln-inkagu  or  degeneration,  or  they  may  undergo  innnnmialion  or 
ulceration,  or  may  give  rise  to  these  iimditioiiB  m  the  parts  arouml 
them.  In  any  case,  tlie  efleeta  produced  bv  their  presence,  or  by 
the  changes  through  which  they  pjiss,  will  bo  greatly  dciicMdent 
m»oti  their  exact  position,  and  u|ion  the  degree  in  which  tlioy  dis- 
turb the  ri«8ue«  among  which  they  have  appeared.  Moreover,  it 
seems  to  hnve  been  eslabliBhed,  by  the  observations  of  Ur.  Welch, 
that  the  liability  to  follicular  granulations,  under  sinnlar  eircum- 
ataticcii,  is  dii^tiiictlj-  greater  in  children  than  in  adults,  and  iu 
yomi<r  adults  Ihiin  in  persons  of  middle  or  advanced  a?«. 

\Vlifn  we  come  to  apply  the  foregoing  considerations  (o  the 
fncta  of  practice,  wc  find  that  contagion*  ophthalmia,  which,  when 
It  occurs  in  families,  is  usually  a  disease  of  no  great  aeverity  «ikI 
^*ily  guided  to  a  lonninalton  in  recovery,  ia  liable  to  assume 
highly  formidable  clmructers  as  soon  as  it  invades  any  large  com- 
munity of  persons  wlio  arc  ]>laced  under  insanitary  eonditiona.  It 
wftK  cinec  a  dreaded  scourge  of  armies ;  at  present  its  worst  efiects 
are  seen  most  conuiionly  in  panjier  schools.  If  we  inquire  into  the 
condition  of  such  a  school,  in  which  o]»hthalinia  has  for  a  long 
time  l>evn  prevalent,  we  shall  usually  tind  the  following  to  be  the 
niost  prominent  facts  of  the  case. 

lu  the  first  place,  the  inmates  an-  childn-n  who  hav«  nearly  all 
boen  insnllieicutly.or  at  licst  irregularly  fed.  whilst  under  |Kin.-ntuI 
control ;  and  many  of  tliem,  aa  orplmim,  are  the  pn-j^uinplive  in- 
heritors of  some  form  of  oonstitntional  disease.  IJut  they  have 
mostly  l)ecn  accuslonicd.  from  the  time  wlieii  tliey  could  walk 
alone,  to  the  liberty  of  street  Arabs;  and  havelieen  saved. during 
this  j>eriod,  from  the  ojierations  of  manv  of  the  insanitary  mndi- 
t  ions  of  their  wretched  homes,  by  their  tree  and  constant  exposure 
to  ati  atmosphere  which,  if  not  of  the  best,  would  at  least  be  many 
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dtems  more  wlioliwnme  rhan  tli»t  of  a  crowded  Bohoolroom. 
■ftlien  ihcy  arc  bron.^ht  into  the  wliool,  it  doen  not  alwavn  hamjcu 
Ibit  llii'v  rocfive  n  i>rv>t)i^r  diet ;  because  the  scale  on  which  they 
areM  i*  liuWo  to  lie  dctermiiKHl  by  aiithoritieB  who  jire  uiiao- 
^aaiDicil  with  Ihe  dietetic  rer|nirenieiits  of  growi?ig  childixMi,  uiid 
whodpnoi  seek  advicp  from  those  who  ore  fii|«bh-iif  inftnii-iiiiff 
iheni-or  else,  like  a  cnat  made  by  a  Lai>utun  Inilor.  Iht  dieiary 
of  the  M-h(>o1  is  arratigeil  n)>nn  some  shum  Hcioiitttic  oiletilarion 
of  the  daily  waste  of  the  body,  and  of  the  iMnul>er  of  grains  of 
ajheai  and  nilroijcn  by  which  this  waste  can  Ite  ivjinired.  It  has 
l«o  well  said  that  ibe  tiintes  iire  tlie  exjire-iftionTt  of  the  phyaio- 
lopcal  wants  of  the  sy«teiii ;  and  all  wlio  are  accustomed  to  chil- 
diwknow  tha«  their  tuslosftrtf  ot'loiiai'imrently  capricions.  They 
will  n-jcct  this  or  that  cuMonniry  iirtii-le  of  diet,  or  (hey  will  aak 
(ir*»«i)cthing  (o  which  th«v  huve  taken  a  fancy  ;  ami  the  circuni- 
filantx;^  of  family  life  are  iisnally  Hiich  aa  to  a^mit  of  thoir  being 
mmlenitely  indulged  in  these  resiieets.  The  so^alled  street  Arabs, 
mDPHvvcr.  eooii  leani  to  forage  for  theniseive«:  and  it  is  proliablo 
lh«I  ibt-y  are  able  to  vary  thfir  diet  in  many  wjiyn  that  a-tM^t  to 
naiiitain  them  in  healrb  and  good  condition.  Itut  the  rc^uialiona 
of  a  ichool  i^xclttdc  variety :  and.  if  the  fixed  >icalv  tthoiili)  also  ex- 
eiuite  anv  form  of  aliment  which  ought  at  lea^t  to  be  otfcasionally 
Swn,  tficru  IK  no  [Kitoiibility  of  llie  licficicncy  heiiiit  made  ap 
1  accidental  soui-cn.-*  of  »n[iplV.  The  iMn-tl,  sjieatciiig  of  the 
lemic  of  ojibthalmia  at  the  >orlh  .Surrey  Schools  at  Anerlcy 

Aiijcnet.  187:;^.  Mitd: 

■The  diet  i*  i»>or.  Our  visit  was  on  n  Satnnlay  nftenioon.  We 
inquired  of  »  |iromi>u?uoui' group  of  live  girh  what  I  heir  dinner  had 
b«ii  that  day?  Willi  no  nirof  comjilaint  tbey  said,  pudding  and 
inUiocit.  What  yesterday';  Kice  milk,  and  treacle  over  it. 
Thediiy  before  it  was  meat  pudding:  on  Weilnesday,  Irish  8tc»v. 
Tk«r  are  three  meals  in  the  day.  The  hreakfiist  coniiists  of  about 
tliree-«iiiarters  of  a  pint  of  eoeua  and  milk,  five  to  six  ounces  of 
bnad.und  half  an  ounce  of  butter.  Dinner  on  Mondays,  Wcdiies- 
Jaj«,  and  Saturdays  has  no  meat  in  it.  And  there  is  nothing 
sflvr  this  till  supjMT,  which  consists  of  half  u  pint  of  milk  mixed 
tilli  an  equal  quantity  of  water.  'ITiis  did  will  not  sustain 
liwltli :  and  when  the  eiiilrlreii  bn-ak  down  they  cannot,  he  got  up 
«pi«  bv  any  amount  of  quinine  and  iron,  Irish  slew  has  been 
lately  aildcJ  on  Wodnesdnys— we  lielieve  on  the  strength  of  ]Jr, 
l^oke's  advice," 

Ovtrcrowding  is  common  enough  in  the  homes  of  the  poor ;  but 
It  i>, «»  a  general  rule,  overcrowding  tempered  by  crevice  venlila- 
'ion.  The  lioiises  arc  ramsbaikle,  the  windows  are  broken,  the 
iionnga[io  from  the  linieU  and  sjile-poste,  the  chimneys  arc  low, 
>Dil  Btinospberic  currents  flow  through  in  all  possible  direclions. 
U  (lie alHive^iuoted  Ijonivi  re|>ort,  it  is  said  tljHt  the  cliildren  at 
Antrley  had  a  short  time  previously  slept  in  dormitoricji  wliich 

Ki'c  only  2U0  cubic  feet  to  each,  but  that  the  number  of  slw^jiera 
il  beeii  reduced  from  40  to  34.     A  room  which  gav«  21*0  feet  to 
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oach  of  40  ocoupants  would  giro  341  fuel  to  ORch  of  S4  ;  and  from 
ihie  scanty  ttilownnc*  wc  nni*t  deduct  tho  *ipucH»  filled  by  the  S4 
hedsaiK}  tlifir  hedditie.  and  l)y  ilu-  i'lotl»«of  tliDoIiildren.  Wheii 
I  vUiu-d  Anorlfy  in  tfie  ariemoon  [  linmid  the  (iorinitory  wiiidowii 
ojiPii,  aitil  the  ftliiio8[>here  Rweei  and  pure;  hiir  I  olwerveil  f  hai  the 
do(irs  and  wirnlows  were  wpII  fitteil,  and  lenrnt  thai  ihey  were 
cioHod  at  ni^hr.  I  askptt  an  "flicial  il"  he  had  ever  ]ini  his  head 
inside  oiip  ol'  these  dorniitoriea  at  five  in  the  nioniiiie.  He  re{>lied 
that  he  had  done  so,  and  admitted  that  the  stench  of  the  room 
ivas  "awful,"  In  the  school  rooms,  us  in  most  other  Bchool  rooms, 
thi-i"*?  was  no  safficient  sii]i[>ly  of  fresh  air  during;  working  houre; 
and  tlic  teachers  iind  pufiiU  wctl-  nnihably  unconscious  of  the 
"nidually  incrwiiiing  deterioration  ol  the  atinowjihere.  Both  in 
dormitorieaimd  iwIkhiI rooms  tbi!*de!erioriilioi)  i«,  I  liehevcgrertter 
than  eaii  he  nccountiil  fur  by  the  change!*  jirodiicod  in  the  air  by 
res]jiralioii  alone.  The  cntaneon*  exlialationi*  of  unhealthy  and 
iniiM'T'tei'tly  fed  children  ai-e  tlipinse!ves  exceptionally  ofren«ive; 
anil  in  spite  of  some  eonsideralile  parade  jiliont  Imths  and  lavato- 
ries, an  ordinarily  Bensilive  nose  at  oiiee  discovered  that  these  ex- 
halations had  been  only  imperleclly  removed  by  washing.  The 
ciothiiijr  of  the  boyit  in  sueh  schools  is  often  hij;hly  otfensive.  and 
is  probably  not  always  hannless.  It  is  comiiionly  made  of  fustian 
or  corduroy,  and  these  fabrics  have  an  nbonitnable  sniell,  due,  I 
am  informed,  to  the  ini]KTtect  removal  of  Iwino  glue,  or  other 
oflensivo  and  decomimsiug  nniiiml  matters  whivb  are  use*!  to  pre- 

Sare  tbe  warps  for  the  wciivers,  A  piece  of  new  fustian  or  cor- 
nroy  may  lie  said  to  have  its  texture  loaded  with  organic  matter 
in  a  state  of  change,  which  it  gives  oH'  freely  into  the  utmosphcre. 
l-Tfty  hoys  clotlied  in  such  nuiteriiil.  and  piieked  tngelher  in  a 
single  room,  would  fiiniisii  emamilionH  which  would  probuMy  bo 
noxiou'*  ai*  well  m*  disgn^ttiiig;  and  I  believe  it  is  n  fiict  that  bovs 
so  clot  lied  have  snli'ered  more  severely  t'rnni  opbilialmia  than  tlie 

firift  in  tbe  same  institntions  and  nnth^r  tlie  same  management, 
t  is  obviouB  that  no  argument  for  the  nse  of  fn^tian  in  crowded 
places  can  Ire  drawn  from  its  use  among  agricultural  laborers,  who 
work  in  the  o]K'n  air,  and  in  comparative  isolation. 

If  we  take  all  the  foregoing  elements  into  consideration,  namely, 
inherited  diathesis,  insutltcieiit  and   unvaried  feeding,  overentwd- 
ing  and  iniiwrlect  venlilation  of  schoolrooms  and  dormitories,  and 
unwholesome  clothing — if  wo  add  to  these  the  special  influences, 
.  such  as  bad  water  and  the  like,  which  may  exist  in  particular  in* 
Btitutions — and  if  we  consider  what  military  experience  has  tiiugbt 
TIB  with  regard  to  the  efi'cct  of  inanniliiry  eoniiiiions,  and  e^jioei- 
ally  of  oveterowding,  in   prodneing  follienlar  granulations   and 
contagions  o|ibl)inlnHii  in  eamps  and  barrneks~we  shall  have  no 
dittienlly  in  coming  to  the  conclusion  that  the  state  and  regula- 
tions of  many  great  schools  are  quite  sutliclcnt  to  explain  the  de- 
velopment of  these  granulations  in  a  large  proportion  of  the  chil- 
dren.    When  the  granulations  are  once  developed  they  are  like 
tinder,  (o  which  any  accidental  circumstauoe  may  apply  a  flpark. 
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-jl^of  catarrhal  ophtliainiia  may  be  introduced  from  vitlioiit, 
or  die  ^ranulntioDs  or  twe  of  the  iiimHl*^«  mav  tic  irritnlcd  hy  the 
entrance  of  (iu«t  Or  ttomu  oth«^T  fnmgii  eiilutancc  under  the  lid. 
If  tht- eniiiulatioiiit  thcmm^lvoA  have  vom«  into  cxistcnw  Hi»i>f>r- 
mvctl.  It  m  not  likoly  that  rlie  (intt  few  cafXM  of  *'  luid  o^es  "  will 
I*  rigidlj'  iixilBt*-*!  I'l-oiu  the  rest  of  the  children.     The  ehanees  are 
tbal  they  will  be  tnrtied  into  the  infirmary  among  others,  and 
that  when  they  are  a  litlte  better  they  will  be  discharged  from 
the  inlirinarv  to  return  to  their  former  day>rooms  ami  dormitiv 
fita.    ExjteiTcnee  feema  to  Bbow  that  a  praetieal  community  of 
VBiliini:  arrangements  i«  one  of  the  most  ordinary  cbanm-ls  for 
tbr  [tropa^tioD  of  oiihtbiilmia,  ami  such  a  community  exiitit  in 
bhM  K-liwilfi  of  the  Kind  under  con eid oration.     At  Anorlcy.  for 
iiiftuiRV,  ihv  fixed  WHJihinG;  havins  had  their  martpns  almost  in 
T<«tECt;  and  nt  mie  time  a  few  jauk'toweln  were  common  to  a 
bij^  nnndH'r  of  children.     "Any  uontagioui^  di«eharfre,''  said  the 
limrs,  "wouhl  no  mmner  he  wifwd  out  of  the  eytt*  of  one  child 
tinn  il  would   be  wii)eil   into  the  evra  of  another."     Since  then 
w{Brate  towel*  have  been  jiwvided ;  Iml  lbe.*e  towels  were  at  lirat 
ipeail  out  and  bunj;  u|)  nl  the  houd  of  enih  bed  in  the  dormito- 
we:  an  arrangement  the  effect  of  which  hardly  nee*U  to  be  slated 
in  woi^a.     l^urinjr  nleep,  when  the  eyelids  are  ahut,  any  contatn- 
Ous  aecretiott  would  find  il«  way  down  the  tear  passages  into  the 
Dnse  in  greater  quantitv  than  in  the  daytime,  and  would  bo  cur- 
rial  out  into  the  rocmi  in  the  shajw  of  tine  imrticles  Busm^nded  in 
rrerj-  breaib  of  expireti  air.     It  has  recently  neen  found  ttiat  many 
of  thedieonlersof  thetcar  |ja»sages  are  [occasionally]  attended  by 
a  great  deToIopment  of  loptoihrix  ;  and  it  is  highly  probable  that 
llie  same  tiling  may  occur  in  many  forms  of  coniunclivitis.     lu 
that  CAM,  the  jloiiting  <(pores  of  the  fungi  would  also  serve  as  car- 
tiera  of  contagium.  even  if  the  fungoid  growth  itJH^'lf  may  not 
nntetiincs  eonetiinic  the  i-itM-noc  of  the  diM'iisc.     Ophthalmia  and 
iTiscttM!*  of  the  «kin  are  very  often  njiso^-inii^-d;  arid  Dr.  Tilbury 
Poi  huB  phown  that,  in  a  school  where  liugworm  prevaik-*!  ex- 
tenvively,  the  air  of  the  rooms  was  loaded  with  elements  of  its 
rharacteriatic fungus.     If  wctakeauchaiiiomasexistsat  Anerley, 
in  which  the  cubic  spmce  already  mentioned  is  gained  very  much 
the  dir«:lion  of  height,  in  which  thirty-four  beds  were  closely 
eked   ujMjn  a  coniparatively  small   floor  aiva,  and  in  which  an 
0[«n  damp  towel  was  bung  up  at  the  head  of  each  Wd — and  if 
place  in  only  »  lew  of  the  beds  children  who  have  an  early 
je  of  ophthalmia,  or  who  have  only  imperfectly  recovered  from 
recent  attack — it  needs  nothing  but  common  sentie  to  tk-c  that 
the  diitoaM  w  being  ab*oluIcly  cultivated.     It  would  t>e  ]*os!tiblo 
for  infeolive  [mrtM-lW  or  fungus  spore>t  to  u\im  the  small  s[wcp« 
occomed  by  the  actual  eyex  of  healthy  children;  hut  it   would 
hardly  he  ijossible  for  them  to  niiiut  the  lan^r  surfaces  atfonlwl  by 
ibe  extended  towels;  and  when  once  they  are  nrresteil  by  the 
wels  their  transference  to  the  eyes  becomea  natural  and  easy. 
With  the  variouB  arranicements  that  have  thus  been  rather  ill' 
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(licatcd  tlmn  described,  the  jircvalgnce  of  ophthalmia  in  a  school 
becoinew  litllo  iiiortj  tlum  a  qiiost'ion  of  tiriio.  When  oiu-l-  il  [ire- 
vailx,  thQ  iiitiouiit  <>f  rnixt-hiof  it  nmy  do  evems  to  di^ixind  upon  iin- 
certiiiii  fuL-tor«.  In  iiwirly  wery  oiiidi'iiiic,of  whatever  kind,  there 
18  il  Sfioiiid  ohnrtK'k'r  of  liciiisrnity  or  *>evtTity;  and  other  thinga 
beiiip  e(|iiiil,  tin-ro  cnti  hr  litllc  doubt  that  the  severity  of  repro- 
diu\il  diReiise  i;>iiiflii<'ii<'ed  hy  Ihiir  iif  ilit;  t:&*f:  from  which  the  con- 
tat^itim  wn.i  dt-rivi.'cl.  It  jhuIro  ititlin'ticed  in  an  iintniHttakahle  man* 
iier  hy  the  state  and  resistiiiji|Ktwerof  the  recipient ;  so  that  trivial 
cases  arofonnd  when  the  jci-iieral  characterof  antmtbreakisgrave, 
and  cases  of  great  aeverity  when  tlie  j^eneral  diaracter  is  ttivjal. 
The  (ii>eedof  diftiision  is  liUely  to  be  niucli  governed  hvthourwiler 
facilities  for  it  which  are  provided  in  some  institution*  tliaii  in 
others;  and  the  jiei-sistencc  of  the  disease,  or  the  occurrence  of 
uunierou8  relapse*,  will  be  promoted  by  the  return  of  imperfectly 
earod  coiivalc«ceiit«  to  the  society  of  those  who  are  reputed  to  he 
Iiealthy-  In  rnmiy  eaw8  the  mnna^ers  of  a  i^ehooi  have  lioen 
nuxions  (o  keen  down  the  nuniUer*  in  the  infirniiiry  for  the  M)ke 
of  purlins;  tile  Viesl  face  Ujhiii  things  liofore  the  public;  and  it  haa 
often  hapi»-iiod  that  the  i-ei*ideiil  linelor  has  been  pressed  to  di«- 
chnrfie  childrL-n  who  oiii;ht  stiil  to  lie  retaine<i  under  hia  eare.  I 
have  ohtuined  from  a  private  source  a  copy  of  a  report  made  lo  n 
goverimient  tTiii]iei-tor  by  a  late  medical  offieer  of  the  llanwell 
school.  It  states,  amon^  other  curious  maiters,  that  of  l(W2 
children  in  the  HchonI  in  ijiiestinn,  only  IK:i  had  esra|>ed  ophthal- 
mia; ItiS  had  suffered  frnm  one  arruek  of  ihc  disease,  l.M  from 
two  attacks,  110  from  three,  7'»  from  four,  .14  from  tive,  58  from 
six,  22  from  seven,  '2-i  from  ei^hl,  7  from  nine,  II  from  ten,  and 
2U4  from  more  than  ten  attacks,  t'oneemiuj;  the  ultimate  results 
of  these  attacks  I  have  no  information  :  but  in  another  ]iurt  of  the 
report  I  find  itstateil  thfit  out  of  lll'o  children,  3-17  had  "gnino- 
lar  lids  after  ophthalmia:"  and  I  hiive  no  doubt  that  in  all  or 
nearly  nil  of  these  sijjlit  would  evenluillly  he  greatlv  iinpairi'd.  and 
that  in  many  it  would  be  wholly  lost.  Even  in  uiild  case*  if  ihcy 
become  ehronic,  and  csfiocialiy  if  they  undergo  two  or  three  re- 
lapse.*, very  serious  uiisehief  will  usually  he  done.  The  eyelids  are 
apt  to  bireome  more  or  less  dislorted  ;  their  natural  frixiwth  i*  ar- 
rested, and  the  uionibraue  iininp  them  Uicome*  rouj;h  and  harsh, 
BO  that  llie  eyes  lose  llie  protdtion  whicli  ihe  heiiltliy  lids  and 
lashes  atVord,  ami  are  exposcii  tbirin^  the  whole  of  after-life  to 
many  injurious  influi^nces.  The  Local  (iovernment  Board  has, 
therefore,  heen  prematnre  in  felicitating  itaelf,  in  a  recently  pub. 
Hahcd  report,  on  the  fsiet  that  out  of  the  very  large  number  of 
cbildrcu  who  were  affected  at  Anerlev,  *'  in  no  one  instance  has 
the  sight  been  anything  like  lost."  'fhe  changes  in  the  lids  con- 
stitute one  of  the  gravest  dangers  of  contagious  Dphthalmia  ;  and 
these  changes  occur  so  gradually  that  many  veurs  may  elapr-e  be- 
fore they  are  fully  iiroduce<i.  and  their  ouuueclion  with  the  original 
ophthalmia  nmy  then  easily  be  lo^t  mght  of.  They  are  almost 
irroui«diabie,  bticauxc  uuthlugeuu  restore  the  natural  shape,  tcx- 
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tnnr,an<i  plinbilityof  the  lida  :  ami  hecaiiw;  operations  for  nlteririg 
ibriKuition  of  the  eyolsatira  are  linblv  tn  h«  dcfuiitccl  hy  the  con. 
ttnaanee  of  the  coiitniction,  whiuh,  in  a  few  iiionthH,niaT  rcpro- 
ilnt«  the  deformity.  The  patients  are  porhftra  more  forlorn  and 
10 1)»  pitied  than  tho^e  of  anj- other  dasa  which  falls  under  our 
soiice.  They  arts  in  a  male  of  constant  min  or  iineasinefis.  tor- 
MMted  by  every  movfincnt  of  ibeir  cyfUile.  tonnenlol  by  evtrv 
lartide  of  duiHI  wbi^-b  falls  into  thvir  t'yoit.  I'lrnientLil  by  thor 
etoluslie*.  tormcHled  by  constant  overflow  of  tear*,  th^'ldom  with 
KScivnl  viiiioii  to  follow  any  eitiploynK-iil,  dcjivndenl  U|N>h  the 
atMor  Hpon  rhftrify,  lm!f  blind,  nnrl  wholly  iTiis«rable.  Sui-hare 
iheuirtniHli.!  r(-9iillA  produced  by  M-vcre  i-oiiiniu-tivitiit  wlien  the 
|«lipiil:'  {<n^»  away  fr<^iji  amler  tn^tmeiit  h<>fore  tbey  are  well; 
tint  i*  to  sity,  before  rvsidiiat  tbickt'iiin^  in  the  retrotarsjil  fold^ 
his  undergone  complete  aliiior[itiiin.  Sucb  in  the  actuiil  elate  of 
■any  of  those  who,  ten  or  twelve  years  ajfo.  were  returned  as 
(«in)  at  the  schools  in  which  the  malady  was  then  prevalent ;  and 
iDcb  will  doubtle«8  be  the  future  of  jnany  of  the  children  who  bnvo 
nServd  nl  Anerley,  even  thmigb  at  prf*ciit  there  is  no  inetancQ  in 
rbich  sight  has  )>eon  wholly  bwt. 

Ill  dealing  with  coninnclivilit)  as  »  sporadic  uflVi-lion.  or  ns  it 
mnetinie«  oiH^un  in  a  family,  tboru  is  ei'tdoni  any  praclii-al  difli- 
fnlty:  and  the  cii*v*  it  seen  early  will  usually  reM[>oud  reailily  ta 

tidicious  trtwlnivnt.  The  indintlionftare  two  in  ni)inbi.T:  first, to 
Itend  10  the  general  health ;'  >^>cOlK]ly.  to  combat  the  dien-uso  of 
le  conjunctiva  by  local  ap) •Unit ion".  In  iH'k-ctiiig  llic^-.  and  in 
irying  them  from  rlay  to  day.  Ihcrc  i*  much  ronm  fur  ibu  cxer- 
f-e  of  liist^rftion  ;  and  >n  applying  them  it  is  iK>«;os«iry  ti>  l»c  carc- 
I  that  I  heir  etfe(--t»  are  limilcd  tothe{iarla  actually  dit)ui^-(l,an() 
that  tliey  are  not  siiiti'ere<l  to  irritate  the  cornea. 

In  the  early  staires  of  follicular  granulations,  when  they  art)  as 

y»t   quite  pasHive.  or  when  intlanmiation  of  the  conjunctiva  has 

oidy  juiit  coiuiiienced,  the  best  lociil  application  for  most  imes  is 

tb)-  !»o  called  lapis  itirimis,  which  coiisistH  of  et|U!tl  parts  of  Hiilphale 

^ftf  copi^ier.  nitrate  of  jiotash,  and  idtini.  reduced  to  line  [lowder, 

^Ctaed  together,  and  run  into  a  nioukl  for  usu-    The  little  stiuka 

ni»T  be  wanned  and  #<ifiene«i.  like  s<.'aliu^-wax,  over  a  gas  tlania, 

iml  then,  by  urcssure  through  the  medium  of  u  towel,  maybe 

readily  ]fointc<i  or  flutteiieil  into  convenient  sha|N»  for  application. 

In  oijcr  to  «p[Jy  llient,  the  ]intienl  '\»  dinK'Idl  to  look  ctrongly 

iMiwards,  while  the  Mirtjctjo,  with  the  tii*  of  two  tingvnt,  draws 

^Ke  lower  lid  down  to  the  malar  lione.     \iy  thia  nmnretivre  iho 

*  tin  n  VriT  la'gi-'  pnit-orlixii  nt  ret'i'iil  fiih->  •.-•■njim'-U>lli>i  ■•  11  •imptp  jiiral  nfTv- 
t>«n.  anil  fviiiilm  Utal  tri-nimi'iit  unly  ;  if  lh<^  K'li-rnl  lii-iiUh  i*  in  imv  wny 
iiafKin-d.  tliiT  thtiiiM,  •>f  t<iiir»^  bi^  iiU*-iid»iJ  lii,  but  novar  lu  lliw  iii^liwl  ui  luinu 
_clmilln'M  Bnd  •■iilnlili-  lavl  trr-Hnii<-nl.] 

L*  (Tlie  /afu*  ifinitw  [•  ii'il  *>i  miii-li  u*i>l  now  iii  it  wni  hy  otrKonni  of  h  jmal  <;<''■- 

bkUim.      It  ft^MH-rnll;-  Ihi-iielit  lliat  ■  •iiic-t'ilc  IlTii'hitI  hiii]  )ii>li-li<->t  cmy-iii  iiiHiJa 

R^  .  .Lfkd  rrytuil  of  vulplialc  vl  vi'f>\ivr  i*.  "u  tli«  wlioJf^t  ^*  ^^  profrrriHl-     A 

irlHrt\  lii-tihini'd  Oi-ni  n  vryittil  i-l  nliirn  U  n  mtirh  mildvr  und  <K.-CAiion- 
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lower  f>al{i&t)ral  foltJ  in  rendcroil  prominent  nnd  is  broiitjlit  fnlly 
into  view.  Tlieaiirtfeon  llioiidrawi*  llio^lick  of  l»|>i»n*tlifr  slowly, 
and  with  liglit  j)rei).Hiire,  along  the  wliolc  length  of  tliv  fold  ;  Hiid 
a^er  huvins  done  tluH  he  keeps  the  eyelid  held  down  for  a  tilinrt 
iKiriod,  HO  that  the  aetrin^enl  may  exhmiat,  tteelf  npnn  the  con> 
juiictiva.  and  may  not  l>e  traimferrcd  to  the  cornea  when  the  eye 
18  <;ln«;d.  When  the  exUting  irritiirion  is  of  im  acute  form  it  is 
desiruhio  to  wash  away  )'ti|K'rUiioii8  hijiis  by  a  camelVhair  brnsb, 
dipfK.-il  in  water,  before  tht-  hold  on  the  lid  im  i-eliuquished  ;  and, 
in  niOi>t  cusL-M,  the  lid  i^huuld  be  g(.'ntly  dried  with  a  bit  of  lint  or 
a  aofl  [tockct-hand kerchief.  The  sniarling  whieh  follows  the  Sfipli- 
eation,  if  uonaidcrabk'.  niny  ho  greatly  relieved  by  freely  bathing 
the  closed  lids  with  eold  water,  and  will  usually  subside  within 
half  an  hour;  and  ihc  application  uiny  iit  tii-at  be  i'ei>^»ti.>d  dully. 
Under  iltt  inflnenoe  it  will  lie  found  that  the  diaeomtorl,  and  any 
redness  which  may  be  visible  in  the  naturally  ojien  condition  of 
'  e  lids,  will  diminish  day  by  day  and  quickly  disappear  ;  but  the 
dnese  will  still  linger  in  the  lower  palpebral  fold,  and  the  grana* 
;tione  will  still  be  there.  Under  the  eonlinued  apiilication  of  the 
lapis,  at  tirst  on  alternate  dav»  and  afterwards  wuli  still  Umarer 
intervals,  a  healthy  action  will  be  set  un  in  the  conjunetiva.  and 
the  abnorniul  lyin[>h'niii«4es  will  gnidiially  d!HHp|K-ar  by  a  pr'>ce«s 
of  inlerstitial  disintegrulion  or  abi«orption.  leaving  no  visible  traces 
of  tliL'ir former  preiwiice.und  no  diminution  in  the  natural  M^ftn«M 
and  elufttieity  ol'  the  membrane.  The  time  required  for  this  pro- 
cess of  ii'Storatiou  will  vary  n<'eording  to  the  nnndjer  and  develop- 
ment of  the  follicular  granulations,  lo  the  amount  of  irrilaiioit 
already  oxeiterl  either  by  thoir  presence  or  by  some  external  caus«, 
and  to  the  health  and  general  condition  of  the  |iatient;  but.  unh-M 
some  of  these  elements  in  the  cAse  are  nnusunlly  nnfavorable.  An 
ultimately  successful  issue  may  always  he  conlidcntly  prclieied. 
The  various  coni|ilieRtionH  which  may  arise  durine  the  course  of 
the  treatment,  and  the  ivaults  tliey  may  severally  prodmw,  are 
practically  the  same  as  in  acute  conjunctivitis:  and  it  will  save 
unneccewary  re]»olilions  to  consider  them  under  that  head. 

In  the  ti-eittuient  of  a  case  of  actual  conjunctivitis,  it  is  first  of 
all  neci'ssnry  to  nseertaiu  that  the  disc4i«e  \»  not  duo  to  the  presence 
of  a  foreign  body,  aiid  the  next  |X>int  is  to  observe  whether  the 
iuilainmation  shows  any  tendency  either  to  spread  to  the  cornea 
or  to  interfere  with  its  nutrition.  In  very  acute  forms  of  the  ili»- 
caso,  with  much  swelling  of  the  lids  and  pnifuse  purulent  discharge, 
the  ocular  conjunetiva  soon  partii^ipaies  in  the  ntorbid  netion.and 
is  elevated  from  the  sclerotic  by  etl'iision  betwotm  the  two  mem- 
branes. At  the  corneal  margin,  however,  the  effnsion  finda  a 
barrier,  and  hence  the  conjunctiva  is  raise<l  up  alt  around  thd 
cornea,  and  may  even  overlap  it  with  a  swollen  and  congested  mar- 
gin. 'I'bis  state  is  called  cbeiiiosis,  and,  in  proportion  to  the  desrree 
of  its  development  and  to  the  tirnmess  of  the  etfused  material,  it 
threatens  the  life  of  the  corneal  tissue  hy  arrest  of  its  nutrition, 
and  aometimes  producvs  a  very  rapid  sloughing  or  necrosis,  which 
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ia  not  prec«<leil  by  iiifliimmiitioti     In  olhcr  ca«e».  It***  mivcpc  in 

w,  ihcrt-  is  uii  ciirly  tciKifiicy  to  tbe  JevHopmcul  of  ii  vtMciilar 

lliti»(;  atij  liii«  twigs  and  Inops  of  newly  torun^i  vosswls  may 

lewim  cncrouchiug  upon  tljv  c-orneit,  fi*i^)euially  at  its  upper  and 

lom-r  }H»riions.     In  orliurt*.  a^^itiit,  rlivre  ix  a  tendency  to  corneal 

Biwnlioii  of  an   inHnnmnttory   diameter,  the  lii-flt  evidence  of 

^K  vhtch  i.'*  nsiinliy  fi)riii«heil  by  ii-ivgiilarity,  longhne^'s.  and  diilnesa 

^M  of  tbe  e^'iihelinm  at  tbe   margin.      All  these  i-tniditions  of   tlio 

^m  WRiea  reriiiii'e  Heparate  uon^deration ;  but  when  tbey  are  absent, 

p    vhen  the  ewellinx  of  Iho  lids  U  not  exceAeive,  and  when  tbv  coi^ 

Deal  epithelium  le  bright   and  undiftturl>ed,  tlien  tbe  treatineut 

tttolvcs  itself  into  the  employment  of  metallic  astringents,     il«- 

»tit«'n  the  various  forme  wbieh  niuv  he  wiected  there  i»  p«i'liaps 
not  miicb  to  choose;  but,  as  rvgards  pure  conjunctivitis,  it^iiiie  of 
the  pre)>amlions  of   l«id    are  prolmbly  more   iinickly  etlicaeiouft 
Ibaii  those  of  any  other  metal.     They  tabor  under  tbe  di^advan- 
tajp.'  of  beiiiji  ab«oluli.-[y  ina|>plie-»blc  if  there  is  any  loss  of  eor- 
kmI  Cfritbelium.  tMK-au«c  thi-y  are  iheii  liable  to  leave  liehind  an 
Dpaqne  deposit  of  white  carbonate,  very  firmlyadherent  to  the  cor- 
Deal  ti.'«ne.     Il  not  unfrei^uently  bap[>eim  tliat  ibis  result  is  pro- 
(iareii  when  the  remains  of  a  lead  lotion,  carefully  preservo<l  by  a 
I      jntieiii  wbi*e  eonjuticiiviiis  it  has  cui-e*!,  are  presented  by  him  us 
^La»}iecitie  to  some  friend  sutlering  from  eye  dif^ease  of  a  ditl'creut 
^'kind.     In  hospitals  or  insliiuliona,  however,  where  there  is  adc 
qaate  medical  aufferviaion,  lead  niav  be  frcvly  ue«d  iu  suitable  ctuca. 
A  solution  of  the  acetate  in  distilled  water,  in  the  iirojiortion  of 

koiie  in^in  to  a  drachm,  fitrnishcs  a  L'nnveiiient  formnla ;  and  this 
lolaiion  may  be  apjJied  with  a  caiiielVhuir  jicneil  to  the  surfaces 
if  tbe  everted  lids.  lU'fiire  the  lid:i  uro  replaced  the  loimn  may 
be  washed  away  with  another  pencil  and  clean  water;  and  llie 
wafihing  may  cither  lollow  the  application  inimeiliately,  or  utter 
an  interval  of  a  few  secinids,  aciMidiug  to  the  degree  of  ett'ect 
which  it  is  desired  to  produce.  Tlic  sinurtingand  irritation  which 
inuufjiately  follow  miiy  be  .^iibdmil  Itv  the  ajijilioation  of  cold 
water,  and  the  b«d  loiion  may  be  ivpeateil  al>nnt  every  fuur  boui-s, 
^JT  lifter  lonijer  intervals  aa  soon  as  improvement  is  declared.  Dr. 
^Bchociifvld  has  latelv  siK>ken  verv  hisrhlv  of  the  tiinnate  of  lead 

^It 


d  has  lately  spoken  very  highly  of  the  tiinnate 
a  btcal  application.     This  aait  is  dithi-nlt  to  triturate  in  a  dry 
itortar.  and  Dr.  tichoenfeld  direi-ts  it  to  be  rubbed  down  with  a 


liltlt^  almond  or  olive  oil,  and  then  to  bu  made  into  an  ointment 
by  llie  addition  of  lard.  IHs  foniiuhi  is:  tannateof  lciid,ono  purt 
and  a  half;  fine  oil.  three  parts,  liub  tngi-tber  witli  t;rent  care, 
and  add  one  iwrt  of  well-washed  fresh  lui>].  Of  this  nmlment,  a 
imrliou  the  «17a-  of  a  barley-corn  may  be  insertoil  under  either  lid. 
Y  lotion  of  sulphate  or  chloride  of  /.inc.  or  of  nitrate  of  silver,  as 
Irvady  mentionwl,  may  I*  employwl  instead  of  lead  when  the 
stter  IS  for  any  reason  conrraiiiilieated  ;  or  the  sulphate  of  copi>er 
nay  l>e  applied  iu  the  form  of  lapin  diviniis  lor  pure,  in  the  torm 
rf  a  smooth  erayon  made  from  a  crystal].  In  some  instances  it 
rill  be  found  desirable  to  vary  the  astringent  from  time  to  time, 
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care  being  alwayit  taken  not  to  delect  one  of  too  aetive  n  chanc- 
ier, nnd  ro  limit  itR  operation  na  far  as  |)Osail)le  to  the  eyi-lidn  nnd 
the  )inlj»eliral  i'oMs. 

In  the  ohvioiisly  contagimiB  forms  of  conjunctivitis,  with  proftute 
]mrul(->nt  dificharge  and  eariv  anil  conisitleraljlc  swelling  of  the 
membrane,  it  is  t'ountl  thiit  tin;  stronger  astringents  am  not  well 
horm- at  tin*  cnuimcnecnicnt  of  ihc  (li!<i'H!<v.  ani)  lliitt  «ii<Iiilivcxare 
tirst  rcquircil.  It  was  in  pnch  cuBe«  tlint  V'oii  (.imt'lc  strougly 
rcconimi-nik-tl  tho  nppticntioii  of  1ii|nor  ihlori,  nf  a  step  towanu 
aatnng«nl«of  a  more  active  clmractfr;  autl  this  remedy  i*  helicvod 
to  have  the  inciiK-ulal  advantage  of  destroyitig  the  inlootive  qual- 
ity  of  Iho  aecrctioii.  He  directfid  it  ro  be  dropped  into  the  eyes 
ont-eor  twice  daily,  and  tlipresnits  of  its  employ  mciK  to  la*  Hatched 
with  the  greatest  care.  If  the  coiijnnclival  swelling  showed  any 
tendency  to  become  more  dense,  and,  as  it  were,  hniwny,  or  if  there 
were  symptoms  threatening  the  spreading  of  intlaniniatioii  to  the 
cornea,  such  as  increasing  Bnbconjuiictival  injection,  an  unnsoal 
degree  of  pain,  spai-ni  of  the  sphincter  inipilla-  .shown  by  tlie  ra[nd 
Buusidcnce  of  atropine  dihitationt,  or  irregularities  of  epilbcliuru 
near  tlio  corneal  nnirgin,  in  any  of  thcve  cases  even  the  liquor 
chlori  was  to  he  laid  aside  in  lavnr  of  soothing  applicaliotis.  If, 
on  the  contrary,  the  conjimctival  swelling  became  more  lax  nod 
voluminous,  and  tiiu  secretion  more  abundant  and  more  jmntlciiC 
in  clmractcr.  Iheu  ihe  Honor  <ddori  should  be  superseden  by  tlie 
diluted  Miliil  nitrate  of  silver ;  and  this  in  it«  turn,  as  the  condi- 
tion of  the  patient  improved,  by  the  milder  salts  of  lead,  copper, 
or  zinc. 

The  application  of  solid  nitrate  of  silver,  diluted  with  from  two 
to  four  parts  of  nitrate  of  potash  and  fused  into  a  stick,  is  to  be 
tnanoged  in  the  same  way  as  that  of  lapis  divinas,  with  the  addi> 
tional  precaution  that  the  evened  lids  should  bo  washed  with  a 
solnlion  of  coiiinion  suit,  to  neutralize  any  free  caustic,  and  then 
with  water,  before  tlicy  are  n.'pliiccd.  Tlie  cases  in  which  nitrate 
of  silver  is  required  are  all  of  a  dangerous  oliaractcr;  and  it*  acci- 
dental contact  witli  the  cornea  might  be  followed  by  disastrous 
conscipicnees.  The  immediate  pain  of  the  Application  i»  ol>en 
aevcre,  and  the  swollen  and  slip|>fry  lids  are  apt  to  escape  from  the 
fingers  of  Ihe  surgeon,  and  to  relnrn  to  their  naturtd  position  be- 
fore bis  washing  away  of  all  superfluous  nitraio  in  coinpleikil. 
For  these  rcawins,  it  is  often  desirable  to  render  \iw  patieni  tpiie^ 
cent  by  an  ana-sthetic;  and  to  bold  the  everted  lids  by  slightly 
toothed  force^is,  from  which  they  arc  not  likely  to  get  free.  The 
object  of  the  uanlerization  is  to  prwui-c  an  eschar  of  the  epithe- 
lium only,  and  great  care  nmst  be  taken  that  the  action  does  not 
neoetrate  to  the  basement  membrane,  so  ai^  to  ctfect  deslrueliun  of 
Us  continuity.  Such  de^trnelion  would  produce  cicatrices  of  the 
most  injurious  character,  or  even  eventual  adhesions  betweien  the 
eyelids  ami  the  globe  In  order  to  avoid  these  consequences,  the 
atick  of  diluted  caustic  must  he  applied  verv  lightly  nnd  quickly, 
and  the  more  so  the  greater  its  strength ;  wfiile,  if  a  diluted  stick 
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ihmld  not  be  at  bam],  tliti  pure  nitrate  can  ocver  be  iafeljr  Hubsti- 
tat«d  for  it.     In  ench  case  a  solution  must  be  I'mployw).  varyiust 
inftln-'netb  frnm  two  to  ton  )rruiri«  to  tlitioniK-e;  nml  if  tt^fttroiigtb 
tiw<>d  tViiir  grains  it  «lioiil<l  U-ii]>{>li<Ml  by  a  bmnh  uikI  (hi-ii  iK-nlrxl- 
ised  by  a  solution  of  salt      Tin.-  lolioii  of  two  or  four  sjraiiii*  to 
ibe  onnce,  whioli  is  »o  valnnbic  in  tbe  purulent  ophilnilmia  of 
hbncy,  may  he  ilroppt^  Itctwecn  tlie  liiiH  niili  no  other  [irecaiition 
tk>n  first  to  wanh  away  the  diachnrite.  ho  that  the  rumcHlv' may 
hsve  free  accetta  to  the  conjunctival  aurface.     The  re[ielitmn  of 
uilrate  of  silver  mnst  he  governed  by  the  intensitv  of  the  inflani' 
Rtatkvii  and  by  tbe  etfect  produced.     A  lotion  of  two  grains  to 
iWuunce  may  he  applied  every  foiir  bourn;  hrit  an  application 
niiidi  produrc«  an  epitlieliid  CA-biir  t>bould  noi  bv  re]ic>ateit  until 
lUl  CM-bar  ha^  beoo  nut  otl'.     This  will  bu|ipen  tbi>  more  quickly 
the  mure  si'vurv  tbo  oh8«.  but  ecMoni  in  a  shorter  i^riod  tban  t^'ight 
hnnrs.     A«  a  geni-nd  rule,  even  in  tbe  worst  oa^ei^  it  will  he  «iil1i- 
cinit  lo  apply  the  diluted  solid  nitrate  at  intervals  of  twelve  hours, 
ind  a»  -tooii  ail  improvement  ix  manifest  to  nnc  it  oijy  once  daily, 
Kolt^rituting  aome -'«impl<'  astrin^r^nt  for  the  ftceonil  riiuteriziition. 
The  soothing  applications  which  are  inilii.-ated  in  the  earliest 
_       of  acale  contagions  ophthalmia,  nr  when  tbe  cornea  is 
tbeatened  by  acnie  intlamination,  may  be  of  various  kindo. 
Atropine  should   always  be  dropped  between  tbe  lids  twieo  or 
tliriee  daily,  in  the  form  of  a  fohinon  of  two  grains  of  the  neutral 
■ulidiate  to  an  ount.-e  of  distilled  water.     Beyond  tbis  there  is  a 
wide  range  of  choice  among  various  compresses  or  fonicn  tut  ions, 
hot,  cold,  or  tepid,  and  eitlier  me<Ii(.ated  or  simply  moistened  with 
water.     It  must  he  borne  in  mind  that  the  gonoriil  tendency  of 
local  beat  is  to  increase  vaveulur  ai'tion,  and  that  the  g(>noral  ten- 
dency of  local  cold  is  to  diminlsb  it.     .Sir  Henry  Holland  long  ago 
laid  down  the  si^und  doctrine  Ibat  tbe  temp).Talnrc  of  apjiliculions 
\i  a  point  on  wbicb  u  [witicnt  nmy  1*  sutVeivd  to  jutlge  I'l-r  hinrndf ; 
and  in  any  cii«e  of  doubt  the  i]Ui-fttion  pboiild  he  decided  in  favor 
of  tbat  lenipenture  which  atlords  the  greatest  degree  of  comfort, 
r,  Warlomon't  strongly  advocates  tbe  use  of  a  lotion  which  he 
lU  bis  brown  wash,  which  is  composed  of  a  drachm  of  extract 
if  henbane,  two  drachms  of  borax,  and  seven  ounces  of  decoction 
of  marsh  mallow.     In  use,  the  liotlle  is  shaken,  some  of  tho  lotion 
is  iioiirerl  out  into  a  cu|i  and  warmai,  ami  a  linen  compress  of 
eight  folds,  steejied  in  it.  is  placed  over  tbe  closed  lid*.     Tins  corn- 
is  to  be  changed  now  and  theu,  so  as  to  matnluin  the  tem- 
ure,  and  the  uppliciition  'w  to  be  continued  twenty  or  thirty 
te«.  and  then  laid  a«ide  for  two  liotira,  dnring  wbicb  time  it 
be  replaced  by  ft  wool  [mil  and  a  liglit  bandage.     When  dilu- 
talion  nf  the  pupil  i*  de*ircd,  extract  of  bellaiioritm  may  be  *iib«ti- 
liit>.-<)  for  the  henbane.'    Pojipy  mid  clmmornilc  fomentation^  would 
bt-  likely   lo  commend  themselves  to  Knglish  practitioners:  and, 
wbatevor  form  of  motature  may  be  employed,  it  will  be  well  to 


preserve  Uie  dclk-ato  !«kiri  of  the  cyetiilf*  from  irritation,  bj  anoint 
init  them  iviih  siiiijile  ointment  or  with  olive  or  almond  oil. 

yCoIil  wet  eofini[eft»(.'8,  nnrl  e«i>erially  ieed  ooinpretw^-s,  are  held 
hy  most  pra<?titiaiiei-9  to  be  eswential  to  the  pro[ier  treatment  of 
tlie  eurly  ntaire  nt'  acute  purnlcnt  oiihthalmia,  and  especially  of 
gonnrrhoDal  ophthalmia.  Several  cmnnresfiea  of  soft  linen,  folded 
twice,  are  kept  upon  a  large  Inmii  of  ice  in  a  basin  near  the  pa- 
tient'* houd,  and  a  fresh  one  is  applied  to  the  closet]  eyelids  as  aooii 
ari  the  funner  ono  has  lieconie  at  all  heated.  This  may  be  a«  oftt-u 
as  once  in  a  minute  or  two  minutes,  if  the  elevation  of  tempera- 
ture i»  very  great.  In  cases  of  k's«  severity  it  is  suffioieiit  to  wet 
the  eoniprOMscs  in  water  kept  cool  hv  a  pi«>ee  of  ice  Hoatiiig  in  it.) 
Uearing  in  mimi,  then,  that  it  is  mijio^Kihlc  to  draw  any  line  of 
demareanon  lietwivn  the  mildest  form  of  foii)iinctiviti*  and  the 
mo«t  severe  purnlimt  ophthalmia,  and  that  t lie  «nel■^■sr•f nl  treats 
ment  of  each  ea.*e  will  dcpi'tid  ii|)on  n  eonvct  spprt-oiiUion  of  its 
•tuee  and  its  tendencies,  and  upon  acenrate  ami  en!i£;htenefl  oh^r- 
vution  of  the  ett'ecls  of  the  tii-(»t,  remedies  selected,  it  may  be  laid 
down  as  a  peiieriil  princijile  tiiat  all  mild  forms  will  hear  mild 
metallic  a*lringenlii  from  the  lit'ifiniiing,  and  will  often  be  readily 
cnred  by  them.  The  moi-e  severe  forms  display  an  early  period  of 
acute  irritation  in  which  any  stimulation  would  be  nnschicvous, 
ami  would  increase  the  severity  of  tbo  attack.  This  perioil  tnii*t 
be  tided  over  by  the  local  use  of  atr-ipine  and  sedatives,  aided  by 
such  regimen  and  general  treatment  as  the  «tale  of  the  licalth 
fnay  reciiiire.  It  may  lead  either  to  a  brawny  swelling  of  the  eou- 
JMncliva,  with  thin  (liscbarpe  and  a  tendency  to  corneal  di-atli  or 
inltaiiinialion,  or  to  a  voluminous  and  lax  swcllinji;,  with  discharge 
of  a  pufulcnt  character.  The  former  condition,  wlieii  of  a  pro- 
nounced kind,  prccknles  the  nt^c  of  local  stimulation;  the  Inlte^^ 
reqnire-'  the  repcjilcd  disslruction  of  the  epilhernim  hy  can&ties^" 
Betwecu  theiu  the  surgeon  mu*t  foci  his  way  with  liquor  chlori 
and  asiringciits,  knowing  Ihat  the  preinalure  or  excessive  use  of 
the  latter  unty  Octroy  the  coriicii,  and  that  improjier  delay  in 
their  application  may  not  only  allow  the  disease  to  pass  into  a 
staice  of  obsliniitc  chronieity,  but  may  also  allow  the  conjunctiva 
to  become  covei-ed  with  papillary  jcninutations  which  will  be  fertile 
sources  nf  fntni-e  misebief.  .\l  either  extremity  of  the  scale  tbo 
treatment  to  be  pui-sued  will  not  admit  of  dnubt;  but  in  cnsM 
which  Uncinate  from  day  to  day,  leaning  sometimes  toward*  one 
character  and  sometimes  towanls  the  other,  the  skill  and  judg- 
ment of  the  surgeon  will  be  heavily  and  continuously  taxed.  ^^ 
When  any  form  of  severe  conjunctivitis  appeunt  in  one  eye  mdy^l 
there  is,  of  course,  great  danger  that  tbo  other  may  be  inoculated 
by  the  discharge,  which,  if  profu«e.  may  even  flow  over  the  bridj^ 
of  the  imse  and  into  the  other  eye  during  sk^p.  One  of  the  tirat 
duties  of  the  attendant  is  to  gnuni  ngninst  the  occurrence  of  such 
an  acuident;  and  for  this  purjiodc  it^  was  formerly  customary  to 
close  the  sound  eye  by  a  walcrpro«>f  conijiress,  cemented  to  tho 
skin  by  collodion  and  relaineil  by  a  bandage.  A  better  method 
has  latoly  been  introduced  at  the  Hoya!  London  Ophthalmic  IIos- 
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pilsl,  by  covering  llie  swuiid  eye  wilh  a  watch-glHaa  inserted  into  a 
tliH-Ii]  of  watcr]imofjjlnAtei',  which  iH  IixmI  fi  the  forehentl  and  iiogg, 
I  lefl  frco  oil  I  !io  leni]>!e  and  chock,  90  as  to  aftnrd  to  the  |ia tient  at 
,)B  iiisrhl.  anil  ventilation.'     If  the  niarerials  for  this  contriviinco 
m  lAi  ill  hand,  the  old  form  of  bandaj^-  should  bu  emjtioycd     It  is 
nniii.''iiliiilile  lo  leave  the  healthy  e\e  nn|>rotected  i-veii  for  an  lionr. 
The  tirai  dnntfors  threatened  Uy  the  inoro  severe  fonns  of  ai^iite 
conjunctivitis  are  necrosis   or  uk-erutifui   of  the   oorneai.   either 
wWly  or  in  part;  and  the  first  eyinptoin  that  either  danger  ia 
im)«Min^  is  atlonled  l>y  turhidity  of  the  centre,  or  by  inequality 
tf  tlie  epithelinm  at  the  mar;;inal  parts  of  the  meinbrHiie. 
t-iipli  appoaninri'*  niu^t  not  inicrtcrc  with  the  utliiTM'i^e  ^''^•*- 
iwlinted  Hpp!i<-alioiiof  nit niTi'"f  silver  to  thi-fOnjiiiK-tiva; 
hnt  lb«y  (icnmntl  the  nnvt  «t-rnpnlouH  caru  that  the  eornni 
iwJf  may  not  be  touohw)  by  tlio  oaiiatic.     To^gother  with 
iWcautcriMlion,  alro|>4ne  nin^l   lie  drop^iuil  bvtwr«n  llie 
Hdfi,  aixl  t]w\'  M-ariti  lilt  ion  of  rlio  v'oiijiinuliva  niiiy  often  I>e 
fftoiiocil  with  »dv:intii^.     [f  ix^rfonilioTi  should  iliri>nleii. 
It  Diay  sometimes  Im?  prevented  by  rnri'ful  puraifnicftif  oi" 
the  atiteriiir  <?bamlier.     The  pnnotnre  may  be  made  with 
»  broad  culling  needle,  at  the  very  niar^n  of  the  eornt-a. 
and  the  wonnd  should  be  n-ojiened  with  a  prolie  at  regnlar 
intervals,  mi  as  to  allow  the  arpieons  humor  to  esfa[>e.  and 
to  relieve  the  weakened  part  of  the  eornea  fnini  the  intra- 
Ofular    pit-Mure,     A    convenient   needle  for   paraeonlesis, 
shown  at  Fic-  l!5.  is  soUl  by  instrunicnt-niaki-r».     It  has  a 
Bop  In  arrest  its  [R-neEmtion,  so  that  it  cannot  wonnd  the 
iriaor  lcii«.  and  u  pixibe  for  ojiening  the  punctiitx!  is  moitnted 
St    the   other   extremity  of  the   handle.     If  nerforatton 
sbonbl  (K-«;ur.  ami  the  lo#s  of  «>ub«tatico  be  at  all  large,  the 
vBue  uKually  leniiiimtw  cilht>r  in  total  etiiphyloma  or  in 
phthisis   linllii;  and,  even   if  tho  Umk  is  only   snmll,  the 
cornea  iw  often  *o  much  tiallened  or  dii'Iorted  by  tho  heal- 
ing proectid  an  to  render  the  eye  of  little  value  for  purpose* 

Cln^ra  which  do  not  perforate  require  no  Rpocinl  treat- 
icirt  until  they  lie^in  lo  retiti  iind  heal  During  their  car- 
ierstatri^  thecantcrizatioiior  inildtT^Timiilalionindiailod 
iv  the  slate  of  the  eoninnciivft  muftt  be  rtfduloii!*ly  i-arrieil 
ont.  and  atropine  mu^t  also  lie  employe<l.  As  soon  a«  a 
irocess  of  repair  coinmencea  it  may  be  ]>romoted  by  various 
al  applimlioiia,  whieli  iniiat  not  interfere  with  those  re- 
'qnired  bv  lli«  conjunctiva  Among  them,  the  first  place 
may  be  given  to  I'agensteolier*B  yellow  nxido  of  mercury 
ointment ;  und  if  thi>^  ccawi*  to  act  beneficiiilly  there  are 
one  or  two  analojfou*  preiia nitions  by  whith  it  may  bo  re- 
placed. I>r,  U'illianifti'  citrine  ointment  iniiy  be  tried,  in 
which  olivw  oil  is  ivplaced  by  corl-livnr  oil.  or  one  of  the 
followiug:   K.  llydrarg,  ox.  rub.,gr.  i>i«.:  Adipis,,ij:  Bsls. 


>  [Thl*  1*  (ubalsiillan;  a  rnllier  ulil  •luriw  of  Snellen.] 
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Peril V  .gtt.x;  M,  ft.  ungucntum:  or  R.  Areenici  flulphareli.gr.  ij; 
Ung,  liydrarg.  niti-ntig.  ."jij  ;  Adipi«  5vj  ;  M.  ft.  iinguentum. 

[Dry  caloriK'I.  in  iinpalpiible  powder.  (Iueti?<l  in  very  minute 
quantity  into  tlic  oyc  ont-c  ii.  diiy.  i»  »  liiglily  viilut'd  remeily  in  the 
lioulirijr  i<tagc  of  i-omcii!  ulccix,  mid  i-^fjicinlly  in  phlyctctiiilar 
ki.Tiilitii'  iiiid  in  "Ujieitifiiil  inlUunnmtioti  ol'  tin-  curriai  with  thick- 
ening ihkI  opiicity  of  iw  epilhelifti  ]a\\-r-  ['agvn*tv<:\iiir'»  oint- 
ment of  yelfnw  oxide  of  inen-iiry  ipr.  x  or  xxx  nd  .^ji  iinxwt^'nt 
well  in  leases  which  I'eqiitrc  a  stronger  .itimnlation,  nnd  wo  think 
il  fihoiild  wholly  snpersede  the  coarsor  and  harsher  rt-d  [>rcci|>itntc 
{Jti/flrfU-ifi/ri  nxUtiiin  nil/rutn^.  Dr.  Willianif's  citrine  ointment 
dirters  t'roni  the  oHieinal  jn-ejiaration  t-hietly  in  the  fact  tliat  the  re- 
aclii-n  of  the  nicrciinid  salt  ujion  the  fat  is  com|ileted,  uml  all  free 
nitmns  fomponnd«  cxik-HwI.  by  kwping  the  newly  nnide  ointment 
for  8e%'eral  nour»  iLt  tlie  tcniiK-raturi!  of  n  hot-water  hath.  We 
incline  to  the  opinion  thtit  it  i«  not  in  any  way  the  equivalent  of 
the  ottii-inul  ointment. 1 

A  ^nmll  [lortion  of  any  of  the  forcgning  may  be  placed  within 
the  lids  onw  in  twenry-fonr  honrs.  When  healing  18  complete, 
and  if  the  n-snlting  cicatrix  interfere-"*  with  viition.  an  artilieiul 
pnpil  irmy  he  made  l)y  means  of  a  small  iridectomy  liehind  u  clear 
jMjrtioii  of  the  cornea;  and  if  the  cicatrix  l>e  nnsiginly  it  may  lie 
coneciiled  by  being  tattooeil  with  Indian  ink  in  a  mnimer  liei-ejifler 
to  lie  described.  Tliis.  however,  must  not  be  done  for  fully  six 
months  after  its  formation. 

When  the  cornea  has  e.tcaped  serious  mischief,  the  aiilwitJenw 
of  the  acute  stage  of  tlie  disease  may  either  lead  to  ivrff<t  re- 
covery, or  to  a  slate  of  thronic  inflammation,  in  which  there  is 
great  liability  to  frequent  relapses,  and  a  tendency  to  hyjierplnsia 
which  lihowB  itfclf  in  an  cxulwraut  croji  i>f  papillary  graiiulatioits. 
The  inner  anjKvl!'  of  the  eyelids  are  vdlous  over  thuJr  whole  ex- 
tent, the  paljicbriil  fold*  Iiyi)crtro|ihied.  and  iiliniuH  shaggy  with 
cnliirgcJ  Hnil  vuseular  pnpillK-.  In  prixx-ss  of  time  the  tendency 
to  relapse  flics  out ;  buf  tin-  papilla-  remain  and  mny  iinsume  almost 
a  warty  aptiearance,  while  the  iiuhconinnctivnl  tissue  bc(roin«« 
tliic'kcned  aixl  indurated.  Such  a  state  occat<ioim  the  development 
of  vp-sseU  beneath  the  corneal  epitliciium ;  and  theaeveMtoU  arc 
pometimes  so  numerous  and  so  clneely  set  that  they  pr(v)ne« 
ojiacity  and  toss  of  sight.  For  the  prevention  of  such  a  state  of 
tilings  the  stage  of  improvenient  fi-om  the  acute  attack  n^qnirca 
to  be  carefully  watched,  and  the  application  of  nitrate  of  silver 
niUBt  be  regularly  made  for  some  time  after  the  %*iolence  of  the 
disease  is  cxhauntetl.  When  tlie  nitrate  i«  at  last  laid  aside,  it 
must  be  replacird  by  the  long-continni-d  use  of  some  milder  apj>li> 
cation,  as  by  a  Inlinii  oonlttining  a  sail  of  Kinc.  or  lead,  or  copper; 
or  sonictiiiic!'  the  InjiiK  divinnx  may  be  preferred.  The  pn-seiiee  of 
chronic  granulations,  and  of  vartenliirity  nf  the  cornea  arising  fmrn 
them,  may  be  ascrihed,  almost  always,  to  neglect  during  tl»c 
periods  of  improvement  and  couvnlescence,  niid  to  the  too  earlj 
abandonment  of  local  treatment. 
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Evtn  wliori  cliroiiic  graDulnlion^  arc  wtnMi^hod  ani]  nf  oM  dato 
it  u ill  nfii-ii  liu|i]H^ii  iliiit  niiiub  maj*  be  done  for  them  by  iliu  pi-r- 
fweriiijf  tiw  nf  lii|iiii  <livinni>,  n{))>lie(I  to  the  lids  daily  or  on  utt*i- 
Mteitaya:  uih)  xt*  the  j;raiiiilntioii<i  diiiiiniith  (he  va^mlnrity  of  the 
tpntea  nill  diniiniali  also,  and  ffrtntt  irnju'oveiiiunt  of  si>;lii  mny  Ite 
ali1aine<].  The  iafiis  may  now  umi  ihen  Ij«  rt^plaoei)  for  a  time  by 
miie  other  aetrin^c-nt,  such  as  acetate  oi  lead  or  taiiniit,  and  the 
ifpii«atirin  of  the  acetate  in  tine  powder  has  been  recommended  by 
miny  writers.  If  there  i^  iiiiy  ck-ar  portion  of  cornea,  an  artiti- 
tial  [rtipil  may  perhaps  be  made  with  udvantnge.  When,  how- 
ifivT.  the  %Mi»ciiIar  network  over  the  eorneji  ik  very  clo«e,  mtwti- 
lotiri<;  the  condition  cnlled  ")>iiiimiiA."  tlicrv-  i*  little  tube  ho^>od  for 
rimii  anything  tthort  of  ii  second  ittlnck  of  |<nriileiit  opblh.iliiiia, 
l»  otitAtii  which  inoculation  from  the  eye  of  nn  infnnt  tuny  be 
nM-ticvL  The  cornea  i«  pmieeted  from  aloughin^  by  ili*  vascu- 
ttrvbaracler,  and  the  iiioculuied  disense  may  )•«  snft'ered  to  ruu 
iUeourae  uneheekeil.  After  its  sutwidence,  the  eomea  will  fro- 
ijonitly  elear  in  a  very  remarkable  manner. 

In  eas4^  wliere  the  chronic  pa}iilliiry  ^rantilalionH  are  not  euffl- 
cient  to  province  great  impnimienl  of  vision,  wliere  they  vascular- 
tie  only  the  npi«r  mar^rin  of  the  cornea,  and  lie  themselves 
toncealei)  and  unnoticed  under  the  lid,  tbey  undergo  in  process  of 
linic  a  gradual  degeneration  or  cicntricial  shrinking.  In  this 
v&y  Is  pixoluiiKl  the  inerMSCt]  convexity  of  tlie  up[>er  tjir^sal  cur- 
tilage by  which  (he  eilia  arc  so  often  turned  iiiwardti  ujion  the 
L  trye.'  The  c-iisch  uf  chronic  tricbinBitt  which  fre<pteiit  our  hospitals 
f  live  nearly  always  tbi«  bi*ti»ry.  The  tiinwil  curtilngc«  are  ehort- 
(nnl.  t  liickeued,  and  incurvcil ;  and,  on  everting  the  lids,  are  seen 
to  \>e  ero««e<l  by  deii»e  lines  wbich  reeoiuble  tbv  eoiitrueted  cica- 
trix of  u  burti. 

The  history  of  Contagioni*  ophthalmia  in  a  pauiM.>r  itchool  i« 
iifoally  llnii  the  di!»cft.*e  tin.'*  l-eoii  intrrHliiccd  in  wonie  iiccidciital 
manner,  proiiubiy  by  a  new  iuniiito,  who^  cnninnclivili-i  c-^utpeil 
obwr^'al ion  mid  'jtiurantine.  It  would  tind  a  large  proimrrion  of 
the  children  with  follicular  granulations,  the  result  of  insanitary 
conditions.  *om<!  of  which  were  perhaps  unavoidable.  1  do  not 
believe  that  these  follicular  granulations  are  themselves  an  actual 
canw  of  ophthalmia ;  but  they  certainly  entail  a  greatly  increased 
proclivity  to  contnii.-t  it, am)  a  tendency  to  |Iil<  development  of  its 
teverer  forms.  It  is  well  o-Inl-lisbcd  that  ihe  eyes  in  which  they 
viist  are  \i»*  iimcimble  tliiin  oilicra  to  llie  benetieiat  action  of  the 
Stronger  a»iriiigcnlx,  and  that  they  ivriuire  to  lie  dealt  with  %-ory 
leiiderlr  and  cuntioiiAly.  i  ho  tiur£reon  to  the  school  may  not  at 
lir«t  Ciiliy  appreciate  Ibo  gravity  oi'  the  criiiia  witli  which  he  haa 
to  dv-al,  or  he  may  not  have  enjoyed  suHicieiit  opportiinitie«  of 
Ktuiiying  diaeases  of  the  e\'e  to  lie  |>i'rrecily  coiiveisant  with  all 
the  conuitions  which  shoult^  guide  his  tr«atrnent.    One  ehild  after 


I  (W*  liH*«  iilr«dj'  MprwM'il  t'<*  npiniua  (tee  pngv  116)  UiBt  Uti>  ebang«  ii  duo 
nil  Tiilv  tu  lh«  foUiculnr  ttrachalimluii*;  furm  ol  ErntiulHll'jni.  ] 


sso 
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anollior  ^0L<«  into  tliB  iiiBrniary  with  "bad  eyes;"  and  the  caacsi 
iiicri>ji8c  Ml  imiiiljcr  iiiitl  sivorily  week  by  WL-ck.     At  first,  it  haa> 
often  hai'poricil  ihiit  soniv  nn<)iw.-ri minuting  plan  of  treatnivnt  ba4 
been  ndn]jtu<l,  nmi  tbitt  its  apjtiieation  liiis  beuti  intrustL>d  to  rame^ 
c«re!o**  oi'  inwrniwrenl  jK^i-son.     I'ihUt  siieii  firx^'unmti»K-i«  tb« 
biid  (-uses  co  wroiifr;  and  the  mild  <'nj*M  arc  disfliargi-d  I'rmn  tho 
iniirmary  nnlf-cui'ed,  with  nii^t-bift'  still  Ini-kiiig  in  tlu'ir  |>:ti|i'l>riii 
folds,  tn  spread  disease  anioiij;  their  playiiiatpti,  and  ihenisi'lves  to 
undergo  relapse.     Matters  proceed  from  bad  lo  worse  ;  the  whole 
estabhsbiuent   becomes   satnraled   with   conlajrium,   nni-ses   and 
hciiK-rs  suffer,  many  eyes  an.'  htst,  and  a  public  scandal  is  created.  ■ 
Thun.  at  last,  a  specialist  is  called  in ;  and  is  t<m  often  asked  to 
banish  1  lie  cpidonuc,  nulwirhslundini;  the  continued  existeni-e  of> 
all  liieeauscs  wlii^di  have  fiwienil  and  iierpetnatcd  it. 

The  fir*!  dnty  of  a  iiinKnltant.  in  .■"in-b  a  eiisc,  wunld  be  to  ex-. 
amine  the  eyes  of  every  child  in  tlie  inMituiion.  to  classify  th« 
inmates  in  sueh  a  way  as  to  »e|rtirftle  rlie  discAtied  from  the  hejiUhy, 
and  to  divi(ie  the  former  into  grtnipn  for  tn-iirnient.  each  f^roup, 
containing  cases  as  nearly  as  possible  of  rlio  »ime  type.  He  wonltl' 
thus  acijiiire  an  exact  idea  of  the  extent  and  characters  of  the  evil , 
with  which  he  had  to  deal. 

The  next  step  would  be  to  proceed  to  the  systematic  disinfeo 
tion  of  the  builuinji  and  its  contents.     Bearing  in  mind  the  possi- 
bility el"  contjigion  fmni  Hiiatiiig  fungus  smn'os,  it  seems  that  sul- 
phur I'umigtition  should   be  tirsl  eninloycil,  t'ollnwed  by  ihomiigh 
washing  and  ventilatiim.     This  work  nui>it  usually,  ol  course,  be 
done  in  sections:  and  it  would  be  desirable  that  the  sections  should 
correspond,  as  nenrly  ns  jiofsiiilc,  with  the  groups  into  which  the' 
inmates  were  divided.     The  wii.shing  arrangemenls  should  next 
l)e  so  nioditiiHl  that  personal  contact  between  ebildren  should  be^ 
*voided ;  and  that  the  whole  proees«  should  be  coTidneted  in  am 
•orderly  nminier,   ami    under  constant   su[iervisinu.      I''.aeh    child 
«liould  receive  a  dry  towel  from  the  attendant  in  charge,  and  should 
re*lore  it  to  him  when  done  with;  and  these  towels,  instead  of 
being  placed  damp  in  the  dormitories,  should  be  at  once  dried  in  a 
hot  closet,  at  ii  sulhcient  tomiierature  to  destroy  tho  intectioua, 
character  of  any  discharge  which  may  have  soiled  them.'    The' 
ventilation  of  the  dormitories  should  be  carefully  provided  for.not 
only  by  a  cubic  spiice  much  in  exceiw  of  that  now  rcipiirod  by 
authority,  but  al«o  by  a  rule  llml  cubic  space  r^hould  rest  u|K)m  a 
pro]>iir  extent  of  floor  area,  so  rbal   IhhIs  sliould  not   be  crowdwi 
together  in  a  room  lofty  out  of  jn-opoilion  to  its  olber  dimensions. 
At  the  8ume  time  cAi>eciul  care  should  be  givea  to  the  vetiiilauoa  }i 
^ 

'   fTlie  bv.l  wntliiiij;  »rnitij;i'iii.'iii  wliiCi  we  lim-.-.wii  ii  thni  l)y  wlikli  iw-brlilld  ' 
WH^fli^-  hi-  l<iiM4L.<  Hiid  hic-'  itL  H  ^irmU  y^\  of  u'nUTr     A  vtHUJf  |i)p<'  rHhiilnj;  Hl>4f^  lli«  ' 
null  ol'  !)]•.■  ivi»l>riKiLii  ti>  Ui'iHii  Willi  n  liir(;i-  »iiiiib(>r  or  lUwe  jrU,  adtl  tllr  vatiT  i*  . 
«srricil  nil  hy  n  Uing  Miik  or  ir<>ii|;l].     Km-i\  t-lillil  liio  hi^  own  l«wrl,  wliii:))  b-^  li>n|:t 
upuii  n  niiiiiliiTitil  liuuk  HflvMiiiii;'  it ;  wh>I>iii);  ii  pj'l  i»  iirrt  Hri'  wIijIIjoicIuiImI  frua 
llie  dormilorin.] 
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■d  thv  itecof  tlie  vcnionllv  lufccndiiig  air  currentti,  lnt«1y  intro- 
duced by  Mr.  Tobiri,  eliould  iu  most  cases  be  Btretiunuely  reconi- 

Tlie  timlicii)  ireatnient  of  the  patients  nnuld  rcet  mainly  U|><>n 
aref'il  <'la--sili>"alion  of  tbfir  case*,  iijKin  tbe  exercise  of  (fiie  ilis- 
criminatioi)  in  moving  tliem  from  one  clai*s  inloanolher,  upon  the 
|»oper  selection,  application,  ami  nciuralir.ation  of  the  necessary 
canstics  and  SKtrinecnte,  and  upon  constant  natcbftiluees  tbat  no 
ap|4ication  of  this  kind  was  ropeatvt)  if  it  were  cuusing  too  much 
imtation.  or  continued  sfl«rit  na<)  oeaeed  toiitiiniilate  beneficially. 
IttJiould  be  an  nlj»olute  nilc  tbat  nitnite  of  iii1ver)<bouliI  never  be 
ip|ili«d  by  any  noti-medicul  ixinwin,  mid  (hut  the  other  loeu)  rcme- 
di(«^ouId  be  plarotl  in  no  liand^  Iv^  Ini^twurrhy  than  tboite  of 
■  »kilfiii.  atrenlivc,  and  ex[)erieneed  nurse,  wlio  bus  tirsr  been 
(hAHMi^hly  ill^trllerc<l  in  tbt^  nianner  of  no  unine  ilieni  lliul  tho 


cornea  may  e«en[ie  uninjured.     The  praetice  of  ilixi-hftrginir  cliil- 
dren  as  "curetl,     before  the  cure  ineompleie,  either  from  nndue 


»lwriely  to  m:ike  a  good  show  iij»on  pajwr,  or  from  negligent  ly  over, 
looking  mischief  srill  lurking  in  the  jialpebral  folds,  should,  of 
IRnme,  be  strielly  euarded  agniniit ;  and  the  general  health  of  each 
ioDiate  should  recewe  individual  attention,  and  sboulil  be  improved 
or  roatntaine<l  by  siiifablc  fo«Hl.  medicine,  exercise,  and  manner  of 
life.  Tliat  communication  between  the  viek  and  the  healthy  ttbould 
be  absolutely  prevented,  that  comnninieation  Itetwia^n  paiiciitM  in 
diftlTeiit  stages  of  the  disi-n^  t>lioii1d  Ih>  a-^tn>iiied,  iind  that  ttll 

I  Hew  iumatt^  Khould  undergo  a  jK-rioil  of  quarantine  and  ii  careful 
inspection,  ar*-  pree«ulion»  eo  obvious  tbat  it  is  not  iiecen^Hry  to 
L-iilargo  upon  them.  l!y  tbevniployment  uf  the  uieuM»  thun  hrielly 
iiidieated  it  would  in  most  ciiM-it  be  possible  to  fre<M»  school  or  sirui- 
lar  i-^lubliitbincnt  from  opbthnlniin  in  ibe  cimnte  of  three  or  four 

■  monlbfl;  unless  tbcovercrowdingof  tlie  inmales,  or  some  other  iri- 
Kiniiiiry  condilinn  maintained  by  nlticial  aurb<u-i(y,  wert-sulbcieut 
to  neutralize  in  some  important  particular  the  gncil  which  would 
otherwise  l>e  seeured. 

In  every  epidemic  of  conjunctivitis  it  is  nsiial  to  meet  with  a 
few  cases  in  which  tho  discharge,  instead  of  being  purulent,  is 
coherent  or  fibrinous,  so  that  it  can  be  seized  by  l'aree[is  and  peeled 
oft'  in  larger  or  «tiii)Iler  pieces,  leiivlng  a  bright-red  surface  below. 
This  tibrinouK  exndiition  is  soon  rcriiwitl  alter  removal ;  and  tho 
cases  in  which  it  oc-eurs  pn-sent  no  other  Mieeial  pwili'"'i'yT  ""d 
call  for  no  modilinilion  of  ti'cutiiient.  Tlicy  huvo,  however,  by 
Mune  English  writer**,  boon  dc«cribed  iw  "diphlhcrilie."  a  term 
whieli  i*  highly  objwtiomiblc  on  iwo  distinct  gronnd*.  In  tho 
fit¥t  plai-e  rhe  pitlients  are  not  thesubji'ctsiifdipiilheria,  or  of  any- 
thing very  nmeh  like  it :  for  rhe  reienibhinre  between  the  coherent 
Of  filirinous  pus  and  true  diphtheritic  exudation  is  only  snjierticial. 
Next,  the  word  diphtheriiie  is  already  in  general  use  to  denote 
a  form  of  conjunctivitis  wbic;h  is  not  uncommon  among  poor  chil- 
dren in  Germany,  and  is  especially  prevalent  in  Kerlin,  hut  which 
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\»t  I  belii've,  wholly  iinkiiown  in  Englnrnl.'  In  tliis,  the  diiilithcr- 
itie  coiijntictivitis  of  (Icnunii  writers,  tlie  liln-inous  vliiwioii  liix-* 
not  oocitr  on  the  cDiijiinclivnl  surtaeca,  hut  in  the  inrerslict.'s  of  tbc 
iiiihi.'Oiijiii]etival  tifsue.  The  prominent  8vni])tonia  are  erent  jMkin, 
hpRt,  and  swellint;  of  the  eyelids,  with  ifisten^inn  of  tlie  (iui>con> 
junL-tivni  tis-iiie  l>y  a  nale,  linn,  brawny  eflnsion,  which  arreslA 
the  local  circulation  and  threatens  the  cornea  with  speedy  destruc- 
tion hy  necro^ifl.  It  is  unnecessiiry  lo  dwell  upon  tlie  treatment 
of  an  atl'ection  whicli  is  liltle  likely  tti  be  met  with  here,  and 
which  has  Wen  much  studied  in  the  couutry  in  whiuli  il  chiefly 
prevuiU- 

Tlie  only  other  form  of  inflnmnmtion  of  ihc  conjunctiva  th»t 
rei|uiri?9  notice  is  the  phlyclciuilar  ophtljiilniin.  often  mi«culli-d 
cotijiinctivul  )ier|^)0»,  and  thus  itonictinic^  confounded  with  the 
true  herpes  wldi-h  dejK'nds  upon  cliaugea  in  tint  cnrr(-j']^Kiiiding 
Gas^riau  ganglion,  and  which  altaoks  chietly  llie  cornea.  In 
phlyclcnulai'  conjuuctivilifi  (which  occurs  chieHy  in  children',  the 
surface  of  the  eyeball  presents  one  or  more  Buiall  elevations  or 
*'phlyctenulfe"each  sltnated  in  theniidBtof  a  |iatch  of  congL-siion. 
They  probably  coninictice  iti  the  came  way  aw  fidlicular  granula* 
tions,  hy  the  undue  aggrc^iiiiijii  of  lyiii|i)i-cclli>  in  the  HR-shcs  of 
coiHiecfivc  tisisiK'.  and  excite  inthiininaliun  by  their  pi'o»»ure  upon 
ftun-OLinding  pitil*.  Eiich  pblyctcnula  riniif  iti*  couiino  in  about 
eight  dnyx.  The  elevniion  throwH  out  lluid  nl  ils  siiniiiiil,  uiid 
bei-onies  a  (felhicid  vesicle,  which  bni-stf  mid  forms  a  siniall  idccr, 
the  Hour  of  which  i»  covcrc<I  by  a  tenacinns  tilni  of  hMtl-i-*dorfd 
iiiatcriHi.  Tliift  iintlergnei*  dii*iMtcgrnli(in  and  is  vum  otf,  and  then 
the  nb^cr  heaU.  The  pldyclcmilic  may  be  eilher  ninglo  or  multi- 
ple, and  they  often  apjiear  in  «uii>esi*ive  crops.  The  formalinn  of 
each  veeicle  is  attended  with  Honie  l)urning  nrstingintf  luan,  which 
Bubsides  wlicn  rupture  Inis  taken  place,  and  is  succeeded  only  by 
SHch  eenaiitiono  of  itchinc  or  discomfort  as  may  be  due  to  the 
amount  of  attendant  con|unctivili>t,  Pblyctenulie  may  occur  on 
the  cornea,  in  which  {^osilion  they  will  be  referred  to  in  a  future 
cha]>tcr;  but  their  most  common  seal  iif  on  tbcocuhircoiiiuuctita, 
juBt  Wyond  the  corueid  unirgiu.  A  ttingle  one  b«i"diy  retiuire* 
any  otlior  trcalinont  than  rest  of  the  atlet^led  eye  and  protcvtioii 
from  dust,  beat  op  cold,  and  glare;  bin  recurrent  phlycteiinlic 
point  lu  some  disorder  of  the  general  nutrttinn.and  often  to  some- 
thing faulty  in  the  habits  nf  life,  or  else  to  some  nnfainieits  in  the 
conditionet  under  wltich  the  eyes  are  called  upon  to  work.  The  sur- 
geon should  examine  into  the  state  of  the  health,  into  the  acute- 
nes6  of  vision  and  the  state  of  the  refraction,  and  into  the  habits 
with  regard  to  study,  diet,  and  exercise;  and  should  endeavor  to 
correct  whatever  among  these  may  be  at  fault.  If  be  finds  no 
other  indication  it  '\*  gciientlly  advisable  to  give  bromide  of  potas- 


'  [Diphtheritit'  optitlialmm  oeowr*  occHsiuntklly  in  Kpw  Y"rk  city  and  vicinilf. 
And  d<iul'lli>u  In  otluT  part*  nf  tlic  Unili'd  Sintci.  Wo  huve  nccn  but  ona  nun,  and 
lliit  nut  Tcry  wull.umrkinl,  iii  Si.  L<'iiit-J 


PTBRTOIUU. 


SS8 


» 


wni,eii  her  will)  or  withnnt  ammonirKcilrnte  of  iron.  In  the  wfty 
of  local  treatment  lie  ntiist  l>e  giiitled  hv  die  amount  of  •.■onjnnC' 
tival  hy)>enciiiia  or  inllanimaiion,  which  will  ilepemJ,  other  iliiiiga 
txiojr  equal,  Ufion  the  number  of  vesicles  that  are  formed  at  or 
iboat  the  same  tinie.  Any  mild  astrinEent  lotion  will  ^eneralty 
iwet  llie  (.■ircumftaiK-e*  nt'  tlieciwe:  aitJ  the  healing  of  the  little 
uWr*  may  be  proiiiot*^!  by  duKlinu:  thi-ni  with  dry  adoiiiel,  or  by 
ifeilnily  a[>{)lii-iitioii  of  l'iit!L'ni«lv(.-liLT'«  ointment. 

niCL-onjutictivu  uuiy  be  tbv  jtoat  of  morbid  erowthu  of  various 

kimlii;  aiiiori^  whi^h  1  htive  nii-t  with  dertiioid  and  tutrvoniHtous 

tnttioni,  the  former  sometimes  benring  linir*.     Such  gnjwtbi;  may 

l«|Miii:hiHl  ui>  and  removed  by  noissiih*,  and  il  ii*  usually  di-Kirabb 

lOQiiiie  the  ed^eo  of  the  iiu-iaioii  by  a  point  of  if^utiire.     If  tho 

woand  is  Inrcre.  the  conjunctiva  Ahoiild  be  dtci:«e<-ted  up  from  thu 

wieroiiu  for  a  «liort  distance  on  either  side ;  and  il  will  thi'ii  ooiuo 

l'>j!clher    readily.     It  ia   not    uncommon   to  see  flubeoiijimclivHl 

ooWtions  of  fat,  or  of  yellow  Hbroue  tissue:  Jind  these,  which 

siv  mostly  ftitu){te<l  on  either  side  of  the  cornea,  are  apt  to  be 

ni[i(i«l  and  moulded  by  the  closure  of  the  lids,  ami  to  form  little 

tumont,  sometimM  ainioet  pcduuculiKed,  on  the  horizontal  me- 

liiliaa.    .'^nch  );niwlh»  are  bHrmlei<«,  bnl  «omutimc8  unsightly  ;  and 

Ilutvir  more  tliau  <mkv  cxuiscd  thciu  with  go<Hl  vtl'cct.     .\noiher 

fotni  of  coiijuitetivftt  growth  i»  ptoryirium,  which  uuusists  of  by- 

jeriropiiy  of  tiwne,  aometimett  very  triDini;  in  nniount,  sometimes 

rm  iK>n»iderable,  having  a  generally  triangular  outline,  with  its 

ipex   irciipasfiing  iiiort:-  or   Ivsm  upon  the  •.-ornoa.     I'terygiuui  is 

Dnally  a  result  of  longn.'ominued  ititlummatioii :  and  is  scarcely 

at  all  amenable  to  Ireatmeiil.     The   hypertrophicd  mulcrial  may 

be  removetl  by  excision  or  ligature,  bnt  the  ftamo  kind  of  action 

ia  often  renewed  in  the  cicatrix,  and  tho  jiaiient  seldom  derives 

material  or  lasting  benefit    from  any  operation.     A    pterygium 

does  no  barm  unless  it  extends  so  far  over  the  cornea  a?  to  i>b- 

tirucl  vision  ;  and  then  the -best  course  is  to  enlarge  the  pupil  by 

iridectomy. 

[Arlt.  who  i«  one  of  the  highest  authorities  in  ophthalmic  iiur- 

.  status  poaitivfly  tb»t   pterygium  does  not   usually   return 

hen  the  oiienition  has  been  rightly  performed.     The  whole  masa 

if  the  pterygium  is  seixetl  ut  its  neck  (That  is  at  the  sclero-corncal 

junction)  by  ft  [>aif  of  tootheit  lixuliorj   forceps  (Fig.  41.  p.  loO), 

and  the  head  or  cornenl  portion  is  cleanly  dii»«octeil  otf  from  the 

comcH  by  means  of  a  bent  lance  knife  iFig.  ^^,  p.  l-w) ;  two  con 

ergi-nt  cuts  are  then  made  from  the  upper  and  lower  extremities 

the  tirai  wound  towards  the  inner  angle  of  the  eye,  and  the 

■Istcd  flap  of  tissue  is  cleaidy  disHected  fmni  the  sclera  for  about 

tliinl  of  an  inch  from  the  corneal  margin.     Tbi^  isolnioil  llap, 

isisting  of  the  vascular  tissue  of  the  ptcryginni,  is  not  cut  away, 

tut  is  left  to  shrivel  up  towards  its  aliacbcd  bolder,  at  or  near 

the  place  of  the  semilunar  fold,  and  the  exposed  surface  of  tho 

eeleni  is  covered  in  bj-  drawing  the  conjunctiva   together  by  a 

single  suture  placed  from  ono-eigbtli  to  one-liftb  of  an  inch  from 
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the  cortical  margin,  apcording  as  n  bhiiiIIit  or  larger  porlion  of 
ti^ue  hns  Iierni  rtjfiioveil.  \S  o  haw  had  ix-canion  to  try  iiiivt  of 
thv  kiiowii  op<.-rutiv(;  iticthcM)«,  wIivHilt  by  vxoi^ioii,  Irnn^pluntit- 
tioii,  or  liganirc,  kikI  Imvii  sctllod  iipoii  Arlt'ji  operiHioti,  Rulistnn- 
tinlly  II*  Ik-i-c  ilescriln-il,  si*  hy  \'nr  tlio  moM,  s.atistacli'trv.  The  *a- 
scritial  [Miiiiti^  nrc  tn  out  :iwuy  iw  liltle  tiAAiio  hh  pnssililc,  to  diaM-ct 
iiji  t)F(^  <;rowth  cleanly  from  the  cnrnea  and  sclera,  aiid  to  clow 
the  coujnnctu'al  wound  wilh  a  ftutiir)'. 

In  this  chapter,  iijton  the  difteaeu'a  of  the  conjunctiva,  the  nuihor 
lays  less  atresa  than  is  usual  iijxm  their  clas§iKcation.  Whatever 
maj-  he  our  convictions  regjiniing  the  pathoUigieal  unity  of  the 
several  forms  and  grades  of  ophthahnia,  it  is  none  the  less  useful 
to  snhdiviilf  tlifiii  acLortling  to  their  well-niarkcd  ctiolojjieal  and 
eliiiictil  ditterent-es.  It  has  seemed  piM{it'r.  therefore,  to  siivi'  here 
u  hrief  synopsis  of  thv  ui<na1  cla«i<in(ralioii  of  the  oplithiilmia'.  as 
found  t'lil^slnntinlly  in  all  the  Hystoinattv  n-orks  ou  tiie  di»e»«v«  of 
the  eye. 

Ai-eordiiig  to  the  degree  of  the  inflammatory  proces*,  we  may 
di)(tingiii*h  — 

fir."!,   llypenemin  of  the  eonjiiiietiva. 

■SV'W'i/'/;  Catarrhal  n|>hlhalmiH,  marked  by  swelling  of  tVie  con- 
jiiiieliva  and  increased  eeoretion  of  mucuei  mixed  with  exfoliatMl 
epithelium  and  ]>erlia[)a  a  little  ptm. 

Thiittli/  Pnrttlent  ophthalmia,  in  which  the  Bwelliiig  of  the 
conjunctiva  is  grcAter  than  in  the  catarrhal  gr.ide,  and  in  which 
the  discharge,  at  first  serous,  hecomea  distinctly  purulent. 

Between  these  three  grades  there  is  no  clearly  drawn  line  of 
demarcHtioti ;  nevertheless,  as  a  rule,  they  are  aistinct  in  their 
origin,  tendencies,  and  indications  for  treatment. 

Conimietivai  hyi>eneinia  is  ordinarily  the  result  of  irritation 
from  iTieohanieal  or  chemical  c]iii»c>tt:  it  tends,  us  a  rule,  lo  get 
well  r)f  itnelf,  and  calls  for  no  tn-altnent  further  than  rest,  pi-otec- 
tion  from  the  action  of  irritating  ageiicii-s,  and.  in  some  C4i*ei«.  the 
oceiwioniil  iiiKtiihifion  of  a  weak  Bolniion  of  atropta  to  control 
irritability.  If  neglected,  or  aggravated  by  impmpiT  extjoitiire.  it 
may  lead  to  granular  diiH.'a^'e  of  llie  eyelid*,  and  ultiuiatwy  to  loea 
of  sight,  from  conical  coniplicaliona. 

Catarrhal  ophlhairnta  comiiionlv  originatea  from  "  talcing  eold," 
or  by  contagion  from  a  nonvirnlcnt  source,  such  as  a  catarrhal 
ophthalmia  in  another  member  of  the  B:ime  familv-  Its  tendency, 
also,  is  toward  recovery,  under  the  use  of  simjile  antiphlogistic 
applications  conjoined  with  rest  and  protection  from  all  sources 
of  irritation.  Huch  oases  bear  welt,  ainioet  from  the  beginning, 
and  generally  improve  rapidly  under  the  use  of  mild  metallic 
astritigentji,  such  a*  the  solution  of  nitnile  of  silver  igr.  ij  ad  ^\ 
u.^  recommended  in  the  text.  Loft  wholly  to  itself,  calarrlial  con- 
juiictivilia  i*  often  ratlifr  ttnliou*  in  its  progress  towartl  ivi^overr, 
and  is  vf^ry  ant  to  het^ome  clironic,  leading  to  a  granular  condition 
of  the  lida  with  its  train  of  disastrous  eonsctqiieucva.    A  neglected 
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tm  of  cftlarrhfll  ophthalmia  is  also  a  constant  source  of  danger 
toothere  from  contagion. 

I'aralent  ophthalmia  may  be  only  an  aggravated  catarrhal  oph> 
rbulinia.  bnt  ib  more  frwiuenlly  the  result  of  the  direct  inoculation 
irf  matter  from  fomc  virulent  nource,  iiucli  as  iht*  dischars[p  from 
lie  inflamed  urctlini  or  vitgiriii.  or  frum  uiiotlier  eye  tnmiliirly  tliir- 
Wtti.  It  is  attciidfd  by  oonis  pic  nous  suelliii];  of  tlio  cotiiniu-tiva 
ind  eyelids,  with  diiM;hur<^>,  lU  find,  of  seroui!  or  sona'what  blood- 
Maiiicd  fluid,  and,  later.  i>f  pu».  geiierully  in  large  ((uatitity.  It  is 
wenliatly  nn  acute  aliwrioii,  ofren  woi-kint;  dcstriiolioii  very  curly 
in  lis  course,  and  denuiudiiiir  ]>rniiipt.,  etHcienl,  and  well-directed 
tnatnieiit.  In  the  betpniiiiu;  it  doe^  not  boar  irritant  or  a^lriii- 
gmt  aiiplicationa  of  any  kind,  but  iimat  be  treitte<I  in  n  pun.-ly 
inti[>hlogiatic  wav  by  rest,  cold  (iced)  compresses,  constanlly  re- 
twwed.  atropia  solution  once  or  tn-ico  a  day,  and,  in  cose  of  gi-eat 
Welling  of  the  coiijunctiva  or  eyelids,  division  of  the  external 
cmithus  and  cxteriml  ciinthul  ligament.  (See  page  ]'.>II.)  lu  casea 
of  1b«  wverily  ii  few  leeches  may  be  applied  to  llie  temple,  aliont 
>ti  iach  licliind  the  ouler  angle  of  the  eye.  I.aler  in  the  disease, 
sfier  (be  dii<<.'li»rge  ha«  bi-coine  purulent,  mild  metallic  n^tringeut 
colltria  w^e  to  be  tried,  and,  if  well  borne,  sironger  nitrate  of 
tilver  soliilioiKi  (ijr.  v  or  x  ad  .\)).  or  ihe  mitigm*-*!  niimlv  of 
tilvor  stick  fhoufd  l)c  npplie<i  to  the  eoniniiciivnl  siirfa<v  of  the 
^lid^,  washing  it  olf,  after  a  few  seconds,  with  n  soft  hrueb 
(Snpetl  in  oiili  water. 
In  itinjuiHtivitis,  if  we  regard  the  esiieeial  types  of  the  disease, 

■      ire  may  distinguish  — 

H     Fiml.  Sini)tte  conjiiix-tivitis,  marked  bv  papillary  engorgement 

Hpr  hypertrophy — "fapillary  grnnulatiimH.'" 

H    Set:oinlly.  Trachoma,  or  follicular  disease  of  the  conjunetiva — 
"  follicular  granulations  " 
Thefc  forms   may   exist  separately,  but  they  very  ot>en  occnr 

•  lojtethcr.  one  ty|R'  or  the  oilier  usually  preilomimiting :  nr  one 
type  may  f>nilomiiiiite  i»  the  earlier,  and  the  other  in  the  later 
cti^;e«  of  the  #ame  ctuM.*.  \Vk  eouKtantly  meet  with  cases  of  simple 
catarrh,  in  which  the  continuing  hy]H-nvmin  is  attended  by  the 
nvdual  developmenl  of  tmcboma  granules;  and,  on  the  other 
nand,  w«:  know  that  tmcboma  "wigo-grain  "  gi-iiTUilationi'  may 
occur  iodejiendently  of  intliimnialnry  synijitonjA,  and,  not  iiifro- 
(jUenily  (in  charity  w-hoois,  etc.,  iierhups  aliiioHl  lonstaiiily  ,  may 

•exist  for  a  long  time  ]iinor  toany  ouibi-eak  of  active  inflnuimal ion. 
Tttir'lh/.  I'bTycteiininr  or  eruptive  conjunctivitis,  which   may 
oecnr  either  in  a  pure  fonii  or  conjoined  with  general  conjunctival 
inflammation,  usual  catarrhal. 

The  o]>hthalmia  of  newborn  children  may  conveniently  be  con- 

(idered  by  it-n-lf;  !l  is  of  the  ly|H.'  of  simple  crnijuncliviti",  mai-keil 

by  papillary  engorgement  or  by jK-rtropliy,  and  occurs  of  nil  griides, 

^gSrom  coiyunctival  hy]K'ncmia.  i-onjoiniil  with  slight  hypersecre- 

B^OD  of  mucus,  to  a  virulent  tytieof  blemiorrhu'H.    In  viewof  thesa 

^TMt  dillereiices  in  degree  il  is  difficult  to  re«ist  the  conviction 


tlml  lliey  tlepeiiJ  iiiioii  coprc»|K)i«ling  (liOvroiiL-w  in  c'aui^nrit>n.iiii(3 
tliut  lilt-  ilii^iifiL'  is  III  iiiniiy  cat**  tliv  ilirovt  n.**)!!!  of  tin.-  inociil^ 
tioii  ol'  vdgiiml  (liBc-liuri^tt,  whk-li  iiiii^'  viir^'  in  viiuloin'v  from  tliut 
oftLi-  iiiitiKict  k-iiforrhn-«  ti>  lliut  of  u  vinilfiir  }r*iiiorrlni-«. 

Fiiiallv.  ns  ooimci-tixi  willi  dttfpetive  Miniliiry  cfmditionn.iipwit'b 
stHiriiil  I'ltiilomii-  iuikIcik-u-k,  it   la  iiii|>nrluiit   to  tli^itiiiiiii^h  9iii?% 
forms  II--*  tlie  Kgy[)tiuii  <>|ilil)mliiiia,  ihe  oplilliiilinia  i)f  Itarrm-kL^ 
OPi>liaii  HsyluHiB,  etc.,  and  espefiallj  the  ci-oupous  ami  diphllierit  3"  * 
forms.] 
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Trat  the  cnriiea  slimild  bo  tniii»|inroi)t,  at  least  over  a  ^iva 
imrl  of  iiA  exti?»t,  and  that  tlie  oiirvaliires  of  this  tratisifaifiil  ]w 
bIioiiIiI  he  normal  in  all  directions,  or  should  de|>ai't  from  tlio  hup— ■ 
mul  staiidiinl  only  within  fla-  limilB  of  toiTwtioii  by  oiitical  n[ip1i- 
aiices,  apL-  two  conditione  etMcutint  to  tlip  exercise  of  uecfid  vision. 
Th«v  apc  conditions,  moreover,  which  most  of  the  die«aees  of  ihe 
coniea  lend  to  modify,  op  ex'eii  to  Biihvert.  Inflainnialion  pro- 
duces liipbidity,  cither  Mujicpticial  or  interatitial,  more  or  less  wmi- 
Clote  in  degree,  and  more  or  less  pepmnncnt  inchaniclep;  whik, 
y  noflciiine  the  texture  of  the  mcrulirjinc.  it  orciiiR'*  it  to  yield 
to  unv  iMi're.-ii>e  of  tciir<ion  from  within,  and  l«i  Ik-ciiiiic  unnalumlly 
prim  1 1  lien  t  i>r  elolMwe.  L'kvratiou  ]>r«dueOB  lotwc*  of  wnlMtHiire 
whidi  are  tiiiulc  good,  ni  the  hei«I,  hy  oiiui|iic  ciealriciiil  tiMuv 
[Iciicoma]:  and  the  eonipuctiori  iiicidenial  to  the  healing  proccM 
often  ]iro<Uic(«  innpkod  thiitoning  of  tliv  piirfnce.  Imimin"!  nutri- 
tion, or  alro)ihy,  hcinii;  usually  moiit  advunced  in  tlie  centre,  uhero 
the  li1ood'HU)>{tly  is  motit  remote,  caiii^ei)  the  thin  and  entVwhlwl 
centritl  jiortion  to  prnjeui.  under  the  pressure  of  the  conlenla  of 
the  eyehitll,  and  to  form  the  soniewhat  |>ointed  elevation  n  hich  ifl 
known  as  conical  i-onica.  .^u|terliciul  cloiids  [nebuhe],  tltu  rt»uU 
of  changes  in  Ihe  external  epilheliinn,  may  be  comjilctely  removed 
in  cuurne  of  time;  but  the  opacities  Icli  behind  hy  Intv  of  true 
coriK'Hl  jtructnre  are  ecsentiiilly  |icniiaiicnt,  ulthuiigh  they  may 
linder^^n  KOTiie  ap[mi'eiil  diminntion  by  the  disapircnnineu  of  sii[ier- 
ficiul  Inrbidily  niirrounding  thciii,  tiiid  soniv  actual  diminution  by 
the  gradual  cotitnivtion  of  th«-  cicatrix.  Itileratilia)  turbidity 
produced  by  inflammation,  if  not  ali^nlnlely  ]H'rtnnnent.  U  at  leaat 
oxtn*nicly  intractable;  in  the  wori<t  cafte^  rc)»i»ting  nil  treatment, 
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I   it  rbi-  nimt  favornblc  clenrine  only  very  slnwly,  and  lenving  he* 

I   ftiixl  'ruin-  ilegrm  of  reaidunl  cTnIiie-iB.     It  follows  that  in  nil  aflec 

I    (Joia  .if  the  coniesi  tlie  active  confinuaiice  of  any  morlnil  process, 

I  tmtor  a  «liort  period,  may  inflict  irreparaWe  injury.     An  ulcer 

irliirii  IfMlay  i*  small   ami  eccentric,  may  to-morrow  so  extern) 

itarff  iM  to  proiluce  permanent  npacity  in  front  of  the  pupil ;  and 

Bit  toOuiiitriiitinn  wlncti  at  Hr»t  is  imly  niar^nal,  niny  liefuro  long 

fitci-iil  ovi^r  llic  wlintc  «iirfaco.     Ilonco  we  dIiouUI  in  all  cwj»f8  en- 

;  uarorln  iirrojit  iiiiiK-iiilin-:  ooriioiil  triMiWco  at  tl»;eftrlii'»t  po^stlilo 

tiB«:  anil  in  like  niutuii^r,  wljcn  thcv  nro  no  longer  only  ini|><>uiliiig, 

but  (leclnrpd,  we  slioiilil  strive  to  liiistten  forn'mnl  the  cnmmenc&> 

Tiitnt  i>f  n-ioluiinn  or  n-pnir.     For  tliesi'  |)iirii(we-i,  and  in  n<l<lltinn 

t"  til*?  fnllilment  of  et-iieral  indi'^ation-;,  llic  surgeon  slionid  aim 

at  altiiinine  [wrfeci  ni:istery  of  all   the  rwoni\;e-i  of  local  trcat- 

Twnr ;  go  tliat  lie  may  neither  do  h^rni   liy  iinsiiilaljle  appliciu 

tioii*.  iwr  wittibold  any  advantages  which  suitable  ones  might 

Some  of  the  most  forniidnlile  of  the  affections  of  the  cornon  are 

tbi>i«- wliicli  ari«c  ihiriii!;  the  con  rue  of  severe  eonjiiiictivitii'.  or 

wliicli  an-  produ'L-il  Ijy  the  gradual  ojieration  of  the  chang'.'^'  which 

nrnjunctiviiiit  mny  leave  behind.     In  the  purulent  njihlbiilniiu  of 

iiirmwy   Minpiv   ner-nmiw  of  the  cornea  i«  tlic  only  complication 

■hMlMiwdlH'drendetl.or  whidi  inrerfei-w  ivith  comptcfe  rcctivery; 

«Jit  m-cur*  in  alarge|iroporlion  of  the  cnscs  which  are  neglect*>(i 

ntLcir  eiirlier  Stugo-H.     It  alway:i  connntinceA  in  the  centre  of  the 

omiM.  or  ncjirly  lo  ;  and  apiicars  to  dc|)end  U[Kin  the  arrest  of 

DDtritito  ehaii^>»  by  the  contigiicn*  intbimnnition.     When  a  caws 

of  infantile  purulent  nphtbalniia  btiTi  licen  left  for  ftonieiluyji  with- 

Mt  trcalment.  or  linH  been  treated  imperfr^ctly,  the  centre  ^f  the 

(ornca  h  nl>en  found  hazy  or  turbid  ;  imd  thin  turbidity  may  go 

on  ti>  ra|HddiAintpgnition  of  tissue.     If  the  deetrncrion  is  arrested 

Itior  In  aeiual  ]>frloration,  a  cicatrix  will  be  left  of  size  and  density 

«'fn:>|iondin(r  to  the  extent  and  depth  nf  the  cnrnfi.il  slotigh.  and 

affpcting  vision,  more  or  less,  according;  to  ihcHe  circnmstiinces.and 

tlmacconling;  to  the  exact  position  of  the  cicatrix,  and  its  rela- 

tiuns  tti  ihe  pupil.     If  perfuratinn  takc«   place,  the   deslriictive 

j«io*f>9  is  usually  arrested  ;  nnd  the  0|>ciiing  through  the  cornea. 

if  of  very  small  size,  may  be  tiftcetunl!y  pluirircd  by  adhesion  of 

tlw  iri«.     In  »uch  ca«e«  purlial   recovery  may  follow,  the  adhesion 

*>f  the  iri*  being  |>crmiinciit.  the  pupil  being  more  or  less  tiwl  riown 

Jlioliiiiil  the  opacity,  and  the  cinitrix,  which  i»  fed  by  the  vestcU  nf 

|lli«  iri*.  having  "caroely  niiv  ten<lciicy  lo  I»e  thinned  or  removed 

Hy  aub-K-tiuent  changes.     When  the  perfonitioii  i«  large,  the  iria 

nay  till  it  in  tlic  *nme  manner;  hut  the  baae  of  tliv  ulcer  thus 

it*  too  wont<  lo  re*i«l  the  intraocular   pressure,  and  .loon 

to  lMilg4>  l>ev<*nd  the  level  of  the  i*onien  and  lofortn  what  i>i 

known  as  a  pivrtial  slapbylnnm.     If  the  slough  bii.*  been  large  and 

irntral.  including  nearly  the  whole  of  the  cornon.  anrl  ex|)o«iiig 

It  only  Ihe  iris  but  alfto  the  anterior  capsule  of  the  len:*  Ibmiigh 

papillary  opening,  these  striicttires  become  covere<l  and  UTiited 
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twrethcr  by  oftused  lymph,  wbich  ultimately  forma  a  smooth  and 
semi-tranitpArutit  siirlacT  to  the  jironuiumt  cicatrix,  itnd  allows  the 
color  of  iLe  irm  to  Iw  st'cii  bfiionth.  Tliu  total  stajihylomii  Ihua 
forme<l  lins  eoiitutiinea  hvuii  iiiiHtiikvn  t'oratiirbid  cornea;  but  it 
really  ronai«ts  of  new  ti««iio  ro  vvbicli  the  irie  U  udheiviit :  awd 
however  j;i)Ofl  niny  Ix?  the  iiurei-ptioii  of  light,  eiii-h  oasi-"  do  not 
adtiiit  of  any  rrentmeiil,  eitluT  ojK-nitivo  or  medical.  Wln^^n  the 
»|nii^h  hiifl  been  eimaller,  the  iitn|iliyloiiin  limy  be  i«iirrouiidt.'d  by  an 
aiiiiulns  of  true  onrru-nl  tisAue,  aiul  by  a  i«|>ae<-  conlninini;  ii<|iieou8 
humor ;  and  lhi-ii,  eajieoially  if  thf>  nicer  ba^  lieon  eoceiitric,  thit 
atiimlus  may  in  8ome  jiart  lie  broad  eiion^h  to  pei-mil  the  forniation 
of  an  artiticial  pii|i51  liehind  it.  Even  in  the  moat  promiainj;  of 
tlic«'  i-jii-eB,  however,  the  curvatures  of  the  remaining;  portion  of 
corrii-a  ;ire  u-ually  much  allered.  and  the  l>eBt  result  ^norally  at- 
lainiible  >»  tlie  cnnvereioii  of  a  blind  eye  into  one  which  posaesses 
very  iiiijx'rfcct  vision.  If  both  eyt-s  arc  atl'ected.  even  sucb  a  de- 
gree of  Buccess  may  be  ii  preat  boon  to  the  |«itient ;  and  if  only 
one  hue  suitvred.  it>(  partial  restoration  is  by  no  nieiins  to  i>c  <)«fl- 
piaed.  In  coni^iiicring  icy  input  belie  opbilialmia.  wc  ahail  tindgood 
reason  u>  iTfjiinl  a  "blind  side"  ua  being  oflcnlime»  a  suiiit-e  of 
aerioiiti  dnnger. 

The  most  juici-essful  treatment  of  oasies  in  which  the  oornen  hM 
elouKbeil  in  infanoy  being  ibni*  only  of  eonipiiralively  aiindl  ac- 
count, it  ii>  nbvioni<  that  tbc  prevention  of  cnrneai  alnngliine  nbould 
oujrat^e  itie  careful  attention  of  the  surgeon.  Kvcry  one  is  ao- 
qiiainied  with  the  facts  and  exjK-rinienla  whioh  show  thai  uW-rUr 
tion.  or  nilber  neri-oftis,  of  lliia  nienibrnne  may  oceiir  as  a  n-jnilt  of 
inanition,  without  any  previous  inHammatinn  either  in  the  eon- 
juitftiva  or  elsewhere ;  and  there  can  be  no  diliieiilty  in  coneeding 
that  the  cornea  of  an  infant  will  jtensh  mope  readily — after  a 
shorter  period  and  less  intense  degree  of  conjiinetivitia — if  the  iii- 
fntit  itself  is  weakly  or  cacheclii--  by  inheritance,  or  has  been  im- 
pniperly  or  insulKciently  fed.  Hut  this  concession,  while  it  fu^ 
iii«lie«  a  reason  why  the  eyes  of  such  infants  stiould  be  vigilantly 
walchi-d.  atlbrds  no  excuse,  according  to  my  ex]K'rience.  for  corneal 
Bloiigbing  under  medical  treatment.  1  have  never  ftetfii  »  singlo 
inatsnec  in  which  the  Miriica  has  sustained  injury  if  the  treatment 
by  cleanliness  and  nitrate  of  silver  lotion,  wbiili  is  describwJ  at 
pajje  208,  was  fomiiieni<il  while  it  was  still  bright.  I  cannot  deny 
that  such  instances  may  liave  occurred,  bnt  I  have  never  mot  with 
one,  Stitl.s[ieaking  fnmi  iny  own  experience,  I  should  sny  thai  a 
proclivity  to  corneal  slongliing  is  induced  by  inherited  syphilis 
more  deci'ledly  than  by  any  other  aiiigle  cause;  and  next  to  this 
I  ebould  place  badly  managed  haiKlleeding.  If  the  surgeon  is 
called  to  a  case,  however  acute  tbo  inllammation,  however  great 
the  awolling.  and  however  abundant  the  discharge,  in  which  care- 
ful washing  reveals  transjairont  and  jiolished  eonicie.  he  may  a:tfely 
imt  his  trust  in  the  nitrate  of  silver  lotion,  if  only  it  is  prtiperly 
applied:  and  he  need  not  divert  the  mind''  of  the  attendants  from 
this  cardinal  point  by  giving  them  more   than  genonil  diroetiOE 
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UJMtmlior  niftltvra.  Utit  if  tht>  cornea  shows  ev«i)  the  commcnoe- 
rutnt  nf  lurbiililr,  imjuirv  rnii*t  at  oiioi*  \m  iiinJe  with  rcsittnl  to 
klimii»l  «>'|i)iiriti,  aiiil  with  regard  to  the  inanaj^nibiitof  ilieleeH- 
in;.  If  Ihore  is  *nihilit>,  il  is  iiecessarv  to  have  reooiirw  to  nier. 
caria]  iiimiotion.  J'he  coiiditioDa  are  too  uri;ent,  the  ilan^rrt  of 
*klar  are  ton  great,  to  lenve  time  for  coquetry  with  I'hiorate  of 
jdtiuh  or  other  repiit*"*!  reme^iiM.  If  the  niolhera  milk  should 
iMKir  to  be  either  deleclive  in  unality  or  deficient  in  qumitity,  it 
itbefil  to  makeiiiiniediatearranjceiDents  for  obtaining^  wet  nunte; 
lor,  although  feeding  by  hand  m»v  be  so  nLTomnltshed  ii«  fully  to 
tu|ifi1y  the  reiiuiremviils  of  infantile  nutrition.  lli«  neiie««ry  mau- 
a^iivnt  <^^ille  for  more  ci>ri>.  vleaidinuM,  and  minute  attention  to 
mslters  of  detail  (biiirit  i«ordiiiitrily  iHi'U'iblc  toin^urv.  Whiitwer 
inctbo"!  iif  fuelling  may  l>e  cttiiiloywl.  it  will  u»uiilly  be  liewirublo  to 
{iv<:ali»>  KOiiie  miiliciiiul  lonii- and  nutriment;  and  for  thici  |>ur> 
w«  ]  eiMivrally  ernploy  the  fi>llowi?ig  forniuln :  R,  tHci  morrhuie, 
hij;  Mist,  aeaviie.  t'.))v;  J,it|.  uiitehonie,  njixxiv;  Syru[d,  fovss.; 
H.  I'sjiiut  eoeh.  j.  miii.  ler  die. 

Tlie  local  In'ntmcnt  pnriinetl  must  lie  the  same  aa  for  the  nn- 
naiplicate*!  fi>rai3  itf  the  diM»u«,  with  the  addition  that  when  a 
otntral  nicer  exiate  a  dro|i  of  a  weak  solution  of  atropine  should 
he  put  into  the  eye  twiL-e  a  day.  From  half  a  grain  to  s  erain  of 
ibe  neutral  sulphate,  to  an  ounce  of  diBtillMf  water,  will  \»  a 
jrofieT  strength.  By  thim  maintaining  dilatatiou  of  tho  pupil, 
wd  keeping  its  margin  away  from  tho  region  of  the  alevr,  it  may 
WRieiimes  be  [ios^ilde  to  prevent  the  formation  of  adheAiouB  be- 
tween the  iris  and  the  cicatrix 

When  a  ctirneal  slough  Is  so  extonsix-e,  or  has  maile  bo  much 
progrei^  wiien  tirst  seen,  that  a  total  or  a  %'cry  larjfe  stiipbyloma 
le  inevitable,  the  nitrate  of  silver  lotion  may  "till  be  umhI  to  ex- 
pedite recovery  from  the  eoi^itinctivni  utIV'otion.  and  the  above- 
Dientioned  coiistitutimiiil  riMiiediii^  may  also  be  riopiiretl.  1!nt  in 
sod)  8  ca*e  it  i«  bcller  at  otiee  to  ^iK^ak  of  the  eye  as  a  |M^r-i*hed 
Of];H">>  which  may,  indi-e.!.  hereafter  nxjiiire  snrgieul  ti^ulment  to 
remove  deformity,  but  w  biidi  can  never  W  UM-l'ttI  for  pnrtio«)e»  of 
vision-  Oit  the  oilier  baiiil.  when  the  siongb  isof  sufh  a  nize  that 
ascar  of  something  less  than  half  the  diameter  of  the  cornea  is 
tikely  to  be  the  result,  there  is  alw.iys  a  iirofljiect  that  an  artilicia) 
pupil  may  be  made  when  cicatrization  is  complete  The  forma- 
tion of  anch  a  pnpil  may  Ih?  attemnteil.  however  narrow  the  an- 
unlus  of  clear  romea,  in  every  case  tn  which  this  aimnltis  is  dis- 
tinctly se[Htrated  from  the  sabjaceitt  iris  by  a  lihii  of  a'pii-oiis 
humor;  and  the  operation  should  ns  a  rule  be  purformetl  early, 
for  the  following  rotisoni*.  In  the  lin«t  i>bK-e.  defective  vision  m 
infancy,  by  de|>nving  tlie  eye  of  any  definite  object  of  fixation,  de- 
fuive^  itn  external  inuN'les  of  rheir  natnnil  niimnlus  to  funi>tioital 
activity.  The  eye  rolls  vaguely  nlM^nt,  instead  of  Ix-ing  alwavs 
directeil  to  itome  delinile  jHiint ;  and  the  mnstlcB  never  acquire  tho 
(lOwer  of  steady  tixiition.  The  result  is  the  condition  callwl  nys- 
tagmus, in  which  the  eyeballs  are  in  {lerpetual  oscillatory  move- 
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ment;  and  this  condition,  once  e«taltlisli»Ml.  is  geiicmllj:  irrentftdi 
able*.  We  ofl«T\  see  cases  in  which  the  {tnrufeiit  nplithftlinia  o 
iiifaiivy  hna  heeti  followL-d  only  hy  si)|vrti>-iul  haxinc^i  of  tb 
conifta  over  (he  region  of  tW  pnpil.  und  iit  which  thi:*  hu7.inea 
hna  ele»re<]  away  in  the  lirwt  two  <ir  thri-e  ywint  of  life,  hut  no 

l(ini<-'kly  cnongli  to  j)revt'nt  the  prmliurtion  of  nvBtagmu^,  whiel 
remains  after  tho  t-oiidition  in  \vhii;h  it  had  itP  origin  has  jiomiji 
away.  We  iihould  «lway»i  enih^ivor,  thorffore.  lo  "rive  the  infiin 
Bnflii-lonlly  t-leiir  vi/ion  for  the  definite  gnidmice  of  his  evee ;  nni 
for  lliis  purtiose  shonid  niukt  an  artificial  imnil  whenvv-or  Hiere  i 
B  picco  of  clear  eorneii  hc-hind  which  it  can  t>e  plnoed.  It  ia  1109 
lo*s  to  oficrnte.  at  least,  on  this  sroiind,  if  the  remainini;  eornea  i^ 
even  iiM|K.'rlicTally  Hirl.id;  hecau^e  tlien.  altiiVingh  it  niiiy  hecomt 
clear  evcntnally,  it  will  not  hecotnc  ckiir  soon  enough  for  tlie  at 
tainnieiit  of  the  end  propnRrd.  Thei-e  in,  however,  another  n-aHoo 
for  "(K-rfttinp,  namely,  tliiit  id  natnriil  lenMoii  of  the  ereliall  1 
atfti)hvlonia  tends  conHtatUly  to  int-n-aM"  its  iimtrumon, yielding;  t 
the  glohe  is  acted  ii]K>n  or  coinpretwed  by  the  niusclv«,  ami  co: 
stantly  taking  nji  into  itself  more  and  more  of  the  isnrnnniidin 
ti&aiies.  A  large  iridectoinv.  when  practicable,  will  diininioh  th'. 
tendency  to  |iiolrn»ion.  and  will  therefore  exert  somo  lii-gree  o] 
j'roteetive  iiiHiience  over  the  sight,  especially  if  moderate  coin- 
pression  of  the  eye  can  he  maintained  for  a  considerable  tiiua 
The  lieat  way  of  effecting  this  is  liy  a  band  of  line  elastic  welibiug 
«o  adjusted  as  to  retain  an  ordinary  coiiipre»w  over  the  closed  lido, 
and  arrangeil  with  due  regard  to  the  tenderness  of  the  iTaniuni 
upon  which  its  pressure  is  tn  be  exerted.  Such  devic<>6,  howrvvr, 
although  they  may  sometimes  he  rewarded  by  a  certain  nieastire 
of  success,  cannot  be  regarded  very  lio[>efully;  and  in  nmny  oa*c^ 
any  remaining  cornea  is  in  snch"  clow  anposilion  wnh  tlae  iri« 
tliat  an  operation  is  hardly  practicable.  I'.ven  tlien,  I  have  some- 
times succeeded  in  snipping  out  a  niorael  of  iris,  so  a*  to  make  a 
Iterlhration  which  re-eBtalilished  an  anterior  ehamber,  and  pro* 
pared  ihe  way  for  a  nii»ri>  complete  iridectomy  at  a  future  time. 
Anything  i»  Ijcttcr,  ccfieciiilly  when  both  eyes  are  implicated,  than 
to  allow  a  staphylonni  to  eoniplele  itself  unchecked,  and  lo  bring 
about  tho  entire  di«truction  of  an  organ  which  nnght  in  annic  d*! 
|:rce  have  hecn  saviil.  ."^till.ft*  T  have  said  already,  the  emergency 
la  one  whieli  onght  never  to  arise,  and  which  certainly  will  not 
arise  when  judicious  treatment  has  been  properly  carried  into' 
efteet  in  the  eJirly  stages  of  the  malady  '  I 

It  will  sometimes  hap|>en.  when  a  case  of  purulent  ophtlialmiat 
ia  first  seen,  that  although  there  is  no  actual   dc»ttruetn>n  of  thO 
corneal  tissue,  there  may  be  considerable  disturbance  of  it*  su|>on 
ficial  layers,  of  Buch  a  character  as  to  product' turbidity,  whicb 
oeeomcB  very  evident  as  the  inflanmuilioii  subsides,  and  which« 

■Although  it  may  eventually  disapitcar,  may  last  long  enough  to  ba 

[  Wp  hnvr  nirnnily  intliiintei)  IliNt  (liii  (iBtooicnt  appear*  to  u>  to  ba  Mimesh 
>  (trung.     tivu  jiHgu  Wi.  ] 
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icanae  of  nystagmus.  In  such  instances  it  ie  a  manifest  indica- 
tioD  to  hasten  the  disappearance  of  the  turbidity;  and  f»r  this 
pDrpose,  not  only  in  infante,  but  alno  in  children  and  adults,  I 
Mve  derived  great  advantage  from  a  plan  which  was  Buggested 
8ome  years  ago,  I  believe  by  Professor  Kothinund  of  Munifh,  al- 
thooen  I  have  never  seen  bis  original  paper  upon  the  subject, 
Tbis  plan  is  the  subconjunctival  injection  of  a  solution  of  cliloride 
of  soaium.  I  use  a  solution  of  ten  grains  of  common  salt  to  an 
oance  of  distilled  water,  and  inject  it  with  a  hypodermic  syringe, 
the  point  of  which  is  pushed  a  little  way  between  the  conjunctiva 
and  the  sclerotic.  X  tind  that  from  five  tu  ten  minims  may  be  in- 
jected at  once,  according  to  the  degree  of  laxity  of  the  conjunc- 
tiraj  and  the  little  otieration  may  be  repeated  about  every  three 
weeks  with  manifest  good  ettect,  I  have  never  seen  it  produce 
any  reaction  of  an  injurious  character,  and  I  have  practiced  it  on 
[atiente  at  all  periods  of  life,  from  infimcy  to  middle  age,  for  many 
times  in  succession. 

The  more   severe  forms  of  conjunctivitis  which  occur  snbse- 
qaently  to  the  period  of  infancy  are  all  of  them  liable  to  be  sources 
of  danger  to  tne  cornea  in  various  ways,  and  primarily  in  the 
umeway  as  the  infantile  variety,  by  producing  sloughing  or  ne- 
crosis, followed,  according  to  extont  and  degree,  by  opacities  with 
or  without  adhesions  of  uie  iris,  or  by  partial  or  complete  staphy- 
loma.    The  st-ates  which  give  rise  to  tliese  conditions  have  been 
discussed  in  the  preceding  chapter,  bo  that  it  is  not  necessary  to 
return  to  them;  and  the  same  remark  applies  to  the  changes  in 
the  eyelids  which  conjunctivitis  may  leave  behind,  and  whicb  be- 
come causes  of  that  superficial  roughening  and  vascularization  of 
the  cornea,  which,  in  its  extreme  degrees,  is  known  as  "  [mnims." 
Of  this  state  it  may  fairly  be  said  that  each  case,  or  even  each 
eye,  requires  individual  study.     I  have  lately  had  under  my  care 
a  discharged  soldier,  who  was  once  so  blind  from  pannus  that  he 
WHS  led  by  the  band  to  the  hospital,  and  whose  right  eye  was 
somewhat  worse  than  the  left,  the  condition  of  the  two,  except 
for  tbis  slight  difference  of  degree,  Iwing  apparently  identical. 
The  right  eye  so  far  improved,  in  the  (course  of  about  fifteen 
Diotiths,  that  the  patient  read  'So.  6  of  Jager's  types  eiisily,  and 
could  see  to  follow  any  ordinary  occuimtion,  in  which  condition 
he  became  an  emigrant  to  Kew  Zealana.     The  left  eye  was  always 
treated  in  the  same  way  as  its  fellow,  and  has  been  better  and 
worse;  but  when  the  patient  left  England,  it  was  very  much  iu 
the  same  state  as  when  I  fii-st  saw  it.     The  general  principles 
which  I  have  deduced  from  this  and  analogous  eases  are  briefly 
that  violent  or  strong  applications  are  mischievous,  that  nitrate 
of  silver  in  solid  dilution,  or  crystal  of  sulphate  of  cop(«r,  does 
more  harm  than  good, and  that  the  best  results  are  obtained  from 
mild  remedies' — such   as   nitrate  of  silver  lotion,  ranging  from 

'  [Thn  mitigHted  iiitrHteot'  i^ilviT  ^tii'k,  and  ilia  t<mnii<li  criiynn  of  siil|>1iiitc  i<r('n|>- 
{>«r  are  levere  or  mild  in  ihi-ir  m-iiuii  nvcurdiiiy  Ha  llity  tire  uf-plird  hi-svily  uiid 
iluwiy,  or  lightljr  nnd  quicktjr.J 
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five  ffl  ten  frpains  to  the  ounce.  lapU  divinni).  glyoeroI«  of  tannin, 
Dr.  SchoenfeWs  ointment  of  tannate  of  lead,  HoUitiou  of  Itvdro- 
chlorate  of  quinine,  iiud  so  on ;  eat-h  one  being  changed  for  aiiotlier 
if  it  docs  not  sjieedily  produce  a  beneficial  action,  op  if  it»  beneli- 
cin)  itctiou  ceiisett.  I  have  iiictilioiied  in  the  preceding  chapter 
that  in  cxtrenio  cases  of  jiiiiiniii<  ii  go«"l  roinult  may  follow  inocula- 
lion  M'ilb  tl]cdii<di]ir^e  nf  iiifanTilcpnnilcnl  oplithalniia.pracliri^d 
by  simply  inking  up  iv  lilllc  on  a  [irnhe  or  stoi-p,  and  inserting  it 
within  the  lowor  lid.  Tlif  resnlliiig  intlnntinalioii  is  left,  to  run 
its  coni-se  witlioiit  treatment,  t  have  seen  several  intttuuces  ia 
which  thi»  method  has  restored  the  patient  front  whnt  waa  pm> 
tically  hlindnfits  ro  U-ieful  vision;  but  I  have  seen  one  in  n-liich 
thet'ornew  of  both  eve"  slouffhed. although  they  were  both  higbly 
vusfular  when  the  inocnlation  was  practiced;  and  I  have  since 
regarded  the  plan  ae  one  which  should  hi?  adopted  only  as  a  last 
resource.  In  the  case  nf  which  I  speak  the  Bccond  eye  waa  inocQ- 
iatt'd  accidentally  from  the  tirat,  and  it  will  occasionally  be  found 
t)iat  all  protective  bandiigcs  will  fail  tu  prevent  the  oocurrenee  of 
such  iin  accident.  I  should  tlierelbi-c  regnnl  iuoculatiou  a»  being 
«niu.*ritinble  when  only  one  eve  is  in  a  slate  to  rcijnii-e  it;  and. 
even  when  both  arc  vipialiv  Wd,  as  a  conrse  not  to  he  punued 
without  full  appreciation  ot  its  jKissible  dangoraL 

The  occurrence  of  sloughing  of  the  cornea  is  not  conlln(«I  to 
cases  of  severe  couJiinctivitLi,  but  is  occasionally  witnessed  from 
other  (Auaett.  Of  these  the  most  common  ia  injury,  when  inflicted 
upon  an  aged  or  feeble  [n^raon.  In  country  districts  it  often 
happens  that  old  men.  who  are  unfit  for  anv  more  laboriou,^  occu- 
IMitioTi.  are  sot  to  work  at  trimming  quictset  hedges:  and  this 
"  hedging,"  as  it  is  called,  is  a  fruitful  Hource  of  sloughing  uk-cr 
of  the  cornea.'  The  patient  is  shisbing  ahuut  with  a  bilbhook, 
•nd  presently  receives  a  smart  blow  from  a  twig  on  the  eye,  with 
perhaps  a  iTcnctrating  wound  of  the  cornea  from  a  thorn.  Hit 
Benea(ioiii«  are  not  verv  aciMo.  and  he  giK>s  on  with  his  Task  for  « 
day  or  two  iK-fore  »ecl<inu;  adviep.  .-Vt  the  end  of  Ilii:*  time  Ibc 
seat  of  injury  is  the  centre  of  a  ragged  ulcer,  situated  on  n  gray 
or  pns-cfilored  opacity,  which  may  extend  more  or  less  to  the 
margin  of  the  cornea,  shading  od'  as  it  is  more  distant  from  tbc 
ulcer.  Visinn  may  be  limited  to  perception  of  light.  The  con- 
junctiva is  injeote<i,  but  there  are  no  vessels  visible  on  the  eorneA, 
and  there  ia  little  or  no  pain.  If  the  morbid  process  he  not 
speedily  checked,  the  centre  of  the  cornea  will  slough  out,  and 
tlie  case  may  then  cither  terminate  in  staphyloma,  or  mav  go  on 
to  complete  suppuration  of  the  eyeball.  'I'hc  obvious  indications 
are  to  sustain  the  [jowers  of  the  puiieiit  by  suitable  diet  and  medi- 
cines, and  to  stimulate  the  local  nuirition  by  the  application  of 
heat ;  but  the  most  ellcctual  remedy  is  a  pmmpt  iridectomy,  which 
should  be  jierfortncd  behind  any  part  of  the  cornea  which  may 

I  [!i|Mni'-t>ri-nktng  U  anotliiT  cmplDjmcnC  fruitful  of  iiijurle*  leading  to  mippim- 
tlun  11  tlou^bliig  of  Ibi  <wriit<H,] 
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naam  cloar,  or,  if  all  be  tiirbid.  behind  tbfit  fert  from  ivbieb  the 
ivntrt-  of  (bi*  ulcer  is  most  <ii«tarit.  Soiiio  ycaiv  ago,  wbfii  I  was 
refilling  at  8tP0iid.  1  bat]  a  iruoial  inwiniui-  of  tlm  valut-  of  iriJc-o 
Unuy  iu  *aeb  a  TOrKlitiim,  A  [loor  o!ii  man,  wliost-  tiiinii'  and  f»fu 
«fe  alik«  iinknoun  to  me,  t-amo  from  one  of  tbc  in;i"li boring 
Tillages  with  firociitely  the  history  f^ivon  above.  I  plitc-isl  biin  ou 
a  eoDch  in  my  cunBiiIling-rxKim,  and  pcrfoniied  an  irideclomy 
vilbout  aBsistance,  and  bencD  without  an  ann-flthctic.  lie  wa^  ao 
anch  shaken  by  the  opcmtion  that  I  told  him  (o  etit  down  in  an 
idjoining  room,  in  order  that  h«  might  recover  himself  l>efore 
iKciving  final  direction*.  I  was  cnllL-d  away  for  a  short  time  to 
uolher  cMe.  and  when  I  returned  the  pattcnt  was  gone.  He  had 
iHt  understoo<l  that  I  hud  anything  more  to  say  to  him,  and  went 
ivuy  as  800M  im  be  had  reeled  and  felt  better.  I  did  not  know 
Kk'n?  he  eanie  from,  and  i^iiild  not  identify  him  for  «om«  wwkn 
afterwanlH,  when  1  found  that  hia  eye  had  re<-overed  sofjniekly 
ihsl  he  had  not  thou^hr  it  worth  while  to  jiay  me  a  seeond  visit. 
Tile  ulcer  was  firmly  healed,  without  either  t!atli?ntng  or  jirotrii- 
tion  of  the  cicatrix  ;  and  although  ibis  covered  the  nalnret  pnpil, 
J*t  (he  gap  left  by  the  iridectomy  aft'orded  useful  vision. 

Another  form  of  sloughing  nicer  is  (hat  which  baa  been  de- 
Nribed  by  I'rofofteor  t»aemisch  as  ereoping  nlior  of  the  cornea 
{ulcui  ttrpfns),  ixmi  which  n-wmhles  the  pi-eccding  in  general  ebar- 
KtiT,  but  eommcncet!  without  manifest  eauso.  Il  is  said  to  diH'er 
from  the  trauiimtic  form  in  having  a  tendency  to  spread  chiefly  in 
OM  direction;  so  that   the  low;  of  substance  is  bounded  on  one 

I  ride  by  a  peq^^ndicular  wall  of  corneal  ti^MUc.  while,  on  the  other 
Or«pn'adiiig  side,  it  sloixw  oR"  gradunlly.  The  creeping  and  the 
traumatic  nleer*  are  alike  in  tbfw  rt^si>fcts,  that  during  the  stagd 
of  slougbiiig  there  is  no  vafli'Mlarizalion  of  the  niiHtlected  parts  of 
(lie  eornea,  and  that  the  apitoariiTiee  of  new  vessels  pHMHing  towards 
the  nicer  from  (heeoniunetiva  is  amotig  the  earliest  indications  of 
commencing  repMr.  Professor  ^emiscli  baa  advocated  the  treat- 
ment of  creeping  ulcer  by  an  incision  through  its  base,  so  as  to 
open  the  anterior  chaml)er  and  to  [lermit  the  escape  of  the  aqueous 
humor.  lie  directs  (his  incision  to  be  r(^^»i>eiied  daily  for  some 
three  or  four  days,  and  de^cribt^t  excellent  results  which  have  heoa 
thus  obtained.  1  have  used  his  niethnd  in  some  instctnces,  always 
with  good  etiect  at  the  time.  The  spr^-udin^  of  the  ulcer  was 
ipeedilv  arrested,  and  healing  took  place,  itut  in  most  of  tho 
vase«  the  gow)  result  was  not  permanent.  The  cicittrices  yielded 
after  a  time  to  tho  intrancnhir  preiwure,  became  sources  of  jiain 
and  irritation,  and  sometimeH  ultitnately  re(|uire<l  enucleation  of 
(he  affected  eyehall.  I  regard  it  as  very  im[HU-tant  to  diminish 
inlraocutar  tension  in  anticipation  of  a  corneal  cicatrix ;  and  thus 
greatly  prefer  iridectomy  to  Saemisch's  method ;  for  the  additional 
reason,  moreover,  that  all  targe  corneal  incisions,  for  whatever 
purfiose  they  may  be  made,  np[x.-ar  to  me  to  be  unsound  in  prin- 
cil'Ie,  and  unsiirgicnl  in  pruedce.  The  business  of  th©  surgeon  is 
to  guard  thu  integrity  of  the  coniea  with  especial  care ;  and  any 
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incUioii  ihrniigli  it,  excepting  nt  itft  miirgin,  unlcM  it  boofel;'! 
itninl)  vnlviilar  punc-turc,  i»  liiililc  to  nller  ita  tMirvuttire,  to  loiiv 
on  oimniie  op  jicMing  ctentrix,  an<l  to  proi1in.-e  adlie-'tton  of  tbt 
iriii.  The  good  pllert.  of  Suemiftdia  iriciaioii  I  Irclieve  lo  be  cntirrfT 
line  to  llie  PVftOHulioii  nf  the  aqueous  linnior  ami  the  con- 
diiuiiHition  ot'leiiBinn,  an<l  thU  may  l>e  still  bet  tor  aii<)  iH'i 
pletely  brought  about  by  iridectomy,  without  the  nubsccineiitiliiili 
reojieuing  ot"  the  woumi.  The  incision  for  the  iridecloni;  ehniilH 
in  every  caite  bo  made  ae  far  back  as  possible,  so  a«  to  lie  nitittlj 
bevond  the  true  gornenl  tiscuc. 

The  cornea  &omelinie«  elonght  a*  nn  cH'ect  of  n  ring-^tiaixj 
ulcer,  which  ploughs  a  narrow  gnxive  iironnd  its  circuiiii' r 
>iih1  detacher   the  ceiiire  of  the  niombrniie  from  il«  n-n 
bluod-sn ppl V.     The   ring-fh«iH'd    ukrr   U  UKniilly  vciy  near  iW 
mnrgin,  una  ia  seldom  ehlitr  oiwicjne  itself,  or  surrounded  by  tny 
border  of  infillrnlion,  bo  that  ii  n»iy  be  overlooked  hy  n  ctnetc* 
observer.     It  owurs  chiefly  in   feeble  elderly  |>eopIe,  (tm)  eretj* 
along  hut  slowly,  taking  perhajM  three  or  four  wrek"  to  coniiMc 
the  circle,  and  then,  so  tn  speak,  trephining  ihe  cornea  and  alloi'' 
ing  the  isolated  ]>arl  lo  [lensh.     In  this  form  of  ulcer  I  have  not 
found   iridectomy  necessary,  but  have  successfully  jiracticetl  re- 
pealed paracentesis  of  the  anterior  chamhur  in  cases  which  reiultd 
other  treatment,  and  eB]M.'cially  when  there  wm  any  increaae  rf 
normal  tension.     In  all  the  forms  of  atonic  or  sloughing  convMiI 
ulcer,  however  arising,  it  h  desirable  to  support  the  puiicnt  I>]f 
good  diet,  and  by  medicines  of  the  bark  and  ummouia  cla^io 
relievo  pain,  and  to  stimulate  local  nutrition  by  the  application  of 
heat.     A  certjiin  projxirtion  of  the  eases  will  be  fiuind.  I  think.  t>) 
fall  under  the  eniegory  referred  to  in  Chapter  III,  in  which  locil 
cliane*'s  of  nutrition  arc  merely  cxpressionn  of  cent  ml  nerve  lesion; 
and  in  these  the  principles  of  treatment  tbei-c  laid  down  will  U 
foinul  npplienble.  and   the  ^i»e  of  iodide  or  bromide  of  i>otii)>.>ium, 
or  of  botli,  to   l>e   generiilly  indioaleil.     As  long  as  the  stage 
mere  destruction  eontinnos,  tho  only  admissible  loi'nl   treiitnnrti 
in  addition  to  rest,  is  the  instillation  of  atropine  iind  the  luw 
hot  fomentations;  but  as  soon  as  repair  commences,  and  vi-ew! 
are  seen  pi-oceeditig  to  the  margin  of  the  ulcer,  it  maybe  deoiraU 
to  promote  healing  by  slimulnting  nnplications.     f>f  tlie«e,  tU 
influfflation  of  dry  calomel,  or  the  daily  insertion  of  a  morsel 
Tagcn 8 lecher's  ointment   between  the  lids,  is  gcncnilly  the  beet  |j 
but  the  Miloniel  nitist  never  be  used  when  iodide  of  [wtassium  iq 
being  administered  inlermilly.     If  the  system  is  satumled  wit' 
the  iodide,  calomel  will  be  converted  into  binlodidc  of  iiiercni 
on  the  ocninr  surface,  and  violent  irritation  will  be  prwlucv 
Thronghont  the  ea:M>,  until  healing  is  comjtiete,  the  eoinpre<t8i<n 
baiidage  must  l>e  kept  constantly  appliH  in  orrtcr  to  aftbril  nsgxh 
lated  supp'>rt,  to  exclude  dust  and  chnngcs  of  teniperature,  ana  K 
avoid  irritation  from  the  friction  of  the  lids. 

The  corneal  ulcers  which  follow  the  cutaneous  eruption  oj 
bcrpes  Koster  frontalis  are,  moi-e  plainly  than  any  others,  the  n>- 


PQLTCTXNUL.B   Ot   THE   COIt:CEA. 


2-15 


^ 


0 


MilU  of  central  nerve  diatarbance,  whtoli  is  iio«r  known  to  be  cnit. 
wcutiTe  to  inttamination  of  the  investing  motnliraue  and  connec- 
liirMi!>snv  ciL'nK-nIs  of  the  (.-orreaponding  Ga&scnan  ganglion.  I 
hare  HirciiJy  iiicntionvd  tlic  bt-livf  entertained  hv  Ur.  Anstie,  that 
(tie  licnctirinl  iiotioi)  uf  nii-rourv,  in  procuring  tlie  removal  of  in- 
flaiFiiitftlory  |midm'l!»,  in  more  inttrk*^^  williin  tlie  territory  of  the 
fifth  nerve  tlmn  cWwIiere;  and  I  liiivc  koen  for  Home  time  n<x-us- 
tomed  to  regard  it  a»  the  mont  important  of  nil  rciiioIitM  in  the 
dafsof  ea»<»  now  nnder  conaideraiion.  The  eye  must,  of  coiiree, 
kprotected  hy  a  handflg<>,  »iid  itA  iiLToninindntioii  miiM  he  kept 
Mrwt  hy  atropine.  Any  increase  of  tension  must  be  promptly 
Bitt  hy  paracenteaia  or  hy  iridectomy  ;  and  the  severe  pain  which 
iiofteii  present  most  be  alleviated  and  eonti-otleil  by  the  hyjjoiier- 
mic  injection  of  morphia.  Bnt  the  really  curative  treatment,  if 
m;li  llierc  he.  i»  the  administration  of  mereiiry ;  and  I  usually 
pmoribu  the  pcreliloride,  in  combination  with  the  perchlonde  of 
iTun,  and  eontinuo  it  nut  oidy  until  tho  eye  him  recovered,  hut  also 
Until  rhc  nvnriilgic  p:iiii»  arc  Kuhducd,  and  uiitil  the  skin  has 
rained  it»  natural  .tcn^ihility. 
Tte  phlyetenulrt',  descrihe'i  in  the  preccdiuir  e^say  as  occurring 

ri  the  cnnjanctiva  or  at  the  corneal  niari^in,  sonietimca  occur 
Qpon  the  cornea  itself,  and  occasion  small  ulcers,  edch  with  n 
Iwb  (^  vessels  running  to  ii  from  the  eonjunciivn,  and  constitul' 
ing  an  affection  often  descrit)cd  as  "  recurrent  vasc-utar  nicer"  of 
tittcornea.    J'hlycteiiulie  in  this  jmsition  are  more  importftnl  than 
irLcn  they  are  seated  on  the  conjunctiva  ;  first,  because  they  often 
rti-ar  with  great  ohstinaL-y  and  for  lonir  periods  uf  time;   next 
(■cv-ausc  they  are  apt  to  be  attended  hy  distressing  intolerance  of 
lieht;  and  lastly,  boniuso  they  often  leave  tUitteiied  facets  or  tur- 
bi'l  dol«  u|>on  the  surface.     The  intolcrunceof  light  has  been  buj>- 
to  )>c  due  to  (be  iui])licHtion  of  a  nervouit  titatncnt  in  the 
leer  or  in  the  ngtr^'gation  of  lyiu ph-corpuncles  undcrlving   it; 
acid  an  npitciiy  or  a  facet  would  be  ovideuve  that  the  ulcerative 
mpct-an  had  extended  to  the  true  corne«l  tit»)ue.     When  phlyc- 
ntitw  ajiiiear  on  the  cornea,  the  use  of  astringents  is  inadnuiwible 
the  early  stages,  for  which  atmpine,  soothing  applicationi<.  and 
compressive  bandage  should  he  employed;  and  only  when  all 
the  ulcers  have  commenced  to  bcal  mav  some  mild  stininhinl,  such 
as  I 'aconstecher's  ointment,  bo  applied  ^or  dry  calomel  be  dusted 
info  the  eye].     If  there  is  severe  photophobia,  either  in  this  or  iu 
any  other  uti'cetion  of  the  cornea,  the  symptom  is  one  which  may 
call  for  division  of  the  orbicularis  musde  at  the  outer  canthus,  on 
lie  principles  and  in  the  mantior  already  fully  described  at  pp. 
IWa-197.     A  photophobia  of  a  milder  character  may  sometimes 
be  cffcctnally  relieved  hy  the  u:«u  of  a  cold  d(mchc  or  uprwy  lo  the 
clo«ed  lids;  but  I  have  no  experience  of  the  jilan  often  descriiicd 
in   books,  of  suddenly  pUiiigiug   the   face   into  a  basin  of  cold 
water. 
For  the  care  of  recnrrent  corneal  ulcer,  or  rather  for  the  cure 
the  teudeucjr  to  recurrence,  .Mr.  Cricchett  introduced  the  prac- 


ticc  of  inserting  email  Bctans  in  the  temples ;  antl  his  example  has 
bei'ii  lollowed  by  many  other  surgeons  who  have  not  Wen  v<|ually 
careful  that  the  eetons  ehould  be  plaoLit  only  iu  tbu  hairy  ^caip, 
whore  they  and  tho  marks  they  Ivavu  are  oliko  eom^aliid  from 
view.  [  oCtcn  i^w-  chihlrfn,  even  girls,  who«!  ieinplO)i  below  lb« 
hair  are  i]isli>rurvd  by  nm^iglitly  sc;ir»;  and  who«e  nrtcmlniioe  at 
another  hoRjulal  I'lOin  that  iu  whit-ii  the  iiijury  was  inllieted  npon 
them  t^oeii  bir  to  pr'ove  that  it  hml  been  of  httle  or  no  avaiL  I 
iihoiila  be  quite  iirejiarod  to  insert  oetons  in  anv  cases  which  r^ 
sisted  milder  meaiiR ;  but  auch  cases,  if  I  may  judge  from  my  own 
experience,  will  not  he  very  frequently  encuuutei-ed.  In  a  few 
instances  of  extreme  ob§tinacy.  which  have  resisted  all  other 
treainient,  setone  included,  I  have  seen  curt-  follow  the  [)ortorin- 
anoo  of  a  small  iridectomy— one  which  ju*t  broke  the  eontinuity 
of  the  sphincter  of  the  pupil.  Al'ler  the  openil  imi  there  hai*  Ikjch 
no  more  recurrence  ol"  ulceration,  and  jiikIiI  has  undergone  gradual 
improvetuent  from  the  clearing  up  of  corneal  opacities*.  In  this 
respect,  however  the  opacitiea  may  have  been  produced,  the  action 
of  iridectoiTiy  is  often  very  remarkable,  ])robablv  beeaiise,  by 
diminishing  the  tension  nf  tlie  eyeball,  it  perniits  increased  free- 
dom of  circulation, a  less  restricted  entrance  of  arterial,  and  a  lesB 
restricted  outflow  of  venous  blood.  With  regard  to  its  intluence 
in  breaking  the  chain  of  recurrent  ulceration  Ihave  no  hypothesis, 
and  cau  only  state  a  fact  of  which  I  have  bvvu  ruudereu  sure  h^^ 
sut&clent  opportunities  of  observation.  jH 

The  tnic  inllanmiations  of  the  cornea  range  themiutlves  naturally^ 
intfl  three  classes,  accordingly  as  they  tcnif  to  the  development  of 
vessels  in  the  membrane,  to  intenflitial  cell-proliferiitiou  or  ]>1aslic 
depo«il,  or  to  the  formation  of  uheccss  or  ulcer.  But  all  fonug 
of  iiitlainnmtion  of  the  cornea,  or,  as  it  is  conveniently  ealled.  kera- 
titis, are  broadly  distingnishnble  from  inllummntion  of  the  oou- 
juuctiva  by  this  marked  cliaracter,  that  they  will  not  bear  iii«triii> 
gent  or  irritating  ii|ipiit-atinns.  These  things,  which  are  among 
the  eesc-tilihis  of  Ireatnicnt  in  dealing  with  the  intlamed  conjunc- 
tiva, are  prejudicial  to  the  intlamed  cornea  under  almost  all  eirvum. 
stances;  the  only  exception  being  that  they  may  be  used  with 
advantage  when  the  acute  symptoms  Imvc  passed  away,  in  order  to 
Bliniulate  the  healing  of  an  uloer.  ur  to  proinolu  the  alMorption  of 
a  deposit.  The  error  of  prescribing  a  lotion  of  sulphate  ot  zinc,  or 
of  nitrate  of  silver,  during  the  curly  stage  c)f  a  manifest  kei-atitis, 
is  one  that  will,  it  may  be  hojied,  never  again  be  eoininillcd;  but 
there- are  certain  cases,  apparently  of  loninnclivitis.Hsuallv  marked, 
perimi«.  by  more  ueivous  irritation  than  would  attend  conjunc- 
tivitis alone,  and  with  a  tendency,  only  to  lie  perceived  by  carefal 
oxamiiuition.  to  the  passing  on  of  vessels  from  the  conjunctiva  to 
the  cornea.  I  n  these  cases  such  an  error  might  not  be  inexcusable; 
but  it  would  he  none  the  less  likely  to  he  followeil  hy  injurious  con- 
scqneiiccs,  and  would  often  convert  a  cotn|mrativeIy  trivial  and 
niunageahle  disorder  into  one  of  great  iwvcrity  and  obstinacy. 
Keratitis,  whatever  else  it  may  require,  iuvariably  requires  I"     ' 
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R>Utiv«8  and  IocaI  ro»t;  an<I  wlicri  it  is  c\-cd  tbroatflned,  tboiiwtU- 
lilioa  of  utropiiie,  tliv  eiiror«enK.-i)t  of  fiiriotional  iJi>ku«C',  uuil  tlio 
ippticution  of  a  protwtivft  han<ln^,  i<houM  be  roirardod  as  meas- 
DKiofiviiirw,  )iidf[>cmU-nlly  of  anv  4-oni>tiliiiioiml  nr  nllior  treat* 
Jwnl  wliich  mn^v  ^'<^  oallod  for.  In  the  ftomewliat  hyliriil  cjihos  just 
prferred  to,  in  which  there  is  iinini.xtaknhle  oonjiitiotivitis,  with  a 
twJency  to  extenBion  of  vessels  opon  the  cornea,  it  is  oltcii  iieccs- 
arv  to  combine  the  ilitferent  melhodfi  of  treatment  which  are 
required  for  the  two  comlitiotu.  When  this  \»  done,  too  much  care 
tnnot  be  t^ken  to  keep  tbu  iulrinp.'tit  uwiiv  from  the  cornen.and 
lo  limit  it«  at* tion  to  the  rotrotiir*«l  fold*.  TboKi;  may  b*  touched 
rilh  a  *lick  of  diluU-fi  uif  nitvof  nilvi-r,  or  of  lupin  diviiHis.iuoftiin 
i»rircuiin^tiiin.'«^  may  n^fjnirt-;  bill  iIk-  iippliaitioti  iDUMt  bu  care- 
fully netirrnliKiil  or  r«'niove<i  tiefore  the  lid»  are  siitfercd  to  returti 
u  (lieir  iiatiiml  iKuiition :  and  atropine  and  protection  niuiit  be 
'  net)  at  tbesanietime,  together  with  any  internal  medication  wbich 
tircumstanee^  may  demand. 

The  »i>oaiIed  vaBciiIar  keratitis,  the  form  of  inflammation  of  the 
comea  which  tends  to  the  development  of  veswls  in  the  inemlirane, 
IB  totally  unlike,  both  in  its  chanictcr  and  in  its  consequences,  the 
vascularization  of  the  coriR-n  that  is  caused  by  gmntilar  lids,  and 
(hat  W  known  as  pannus.'  The  latter  is  n  mere  hypertrophy  of 
epitbcliutn,  with  attendant  fniicrtii-ial  vasirulnrity;  and  tbv  iiidi- 
ndual  vi-NwIs  are  large  and  plniidy  visible,  are  sepafatt-d  by  wide 
and  maiiitV-st  int6n]iaei?8.  are  developi-d  in  a  diroctiou  from  above 
downwards,  and  ar«  not  b»miidi.-d  by  nuy  approaeh  to  u  r^-gular 

» out  tint-.  In  true  vascular  korutiii'*,  iti  the  early  *tnije,  we  ♦ice  muni- 
lest  bypcnciniu  of  the  conjunctiva,  and,  eontiniinuit  with  this,  a 
wric«  of  tine  vascular  loo|i0  ]mf»in^  U[ion  the  cornea,  and  covering 
acr*seentic  area.  The  firat  formed  crescent  is  generally,  pnrhiips 
itivnriahly,  at  the  »p}ier  jiart  of  the  cornea:  and  )>cforG  long  a 
second  aj-pears  at  the  lower  j>art — the  two  crescents  facinjt  i-ach 
other,  and  each  having  its  concavity  directed  towards  the  pupillary 
region.  I'rewntly  we  s*c  that  each  vascular  crescent  is  somewhat 
elevated  above  the  healthy  surface,  and  is  bordered  along  its  con- 
cave margin  by  a  linu  of  swollen  and  turbid  epithelium,  which  is 
poshed,  so  to  spi-ak.  bi-fore  its  advance.  Uc^lutiou  and  retro- 
gremion  nniy  laKO  pla^-e  at  any  in'riofl ;  but  if  the  cast^  irt  a  suvcro 
one. and  pnicivds  unchcckcil,  rhe  vaHcnlar  crcfk-enta  steadily  enlarge 
Uotil  (ir»it  ibcir  bells  of  pi-e<.-un*ory  f  nrbidily.  and  tlu-n  the  va-sciilar 
^-■utiiw^cs  tbemsclvea,  meet  al  or  below  the  hfrrlzontal  meridian, and 
HUte  cornea  t»MromeH  covered  with  veaaela  which  may  be  so  email, 
^Bii4J  tio  clowly  packed,  as  to  Ite  individually  undistinguishable  by 
^phe  naked  eye,  and  to  form  a  generally  red  surface.  A  writer  of 
the  generation  now  jiassing  awny  has  liccn  much  criticized  by  some 
of  bu*  jtintors  for  comparing  an  inflamed  cornea  to  "a  rijK-  cherry, 
or  a  piece  of  red  cloth. '   The  comparison  is  not  felicitous  if  applied 

*  (A  Ims  vaM)u1>r  kvratlti*,  or  m  it  ii  nftvn  cnllvil,  aa  auuUt  paiiiiuB,  Is  n«l  uufr*. 
t/aiaiy  obMrved  in  thooourtoof  ■  grknulur  conjuactUiti*.] 
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fiirt/  lie  RURpeclecl  thnt  tlic  pmpcr  k(>y  bns  not  been  struck,  nnd 
ihil  fresh  coimitloi-fttion  should  lie  j;i\-eii  to  the  «ii»o.  In  many 
iMtancvH  I  have  swen  grent  lieiielit  derived  from  oountcr-imUtioii 
on  tlie  tem^ileiA,  and  tor  this  ]i*iqHi*e  [  usually  paint  the  akin  with 
linoture  of  lotline,  in  each  ounce  of  wliicli  fmirgniins  of  niornhia 
hare  Let?n  dissolved.  The  [laintini;  ^honld  l>e  repeati><l  twioe  daily 
ontil  con i>tde ruble  sorentws  is  pivxlncwl,  and  aft«rwarda  with  aufh- 
einit  fny^ucncy  to  maintain  a  decided  action. 

Id  the  way  of  local  ti-catmont,  bofiides  the  employment  of  aiiw 
fvw.aiKl  tho  cnforctmenl  of  tho  ehelter  and  functional  and  phyfli- 
al  iwt  which  all  <;onicul  maladies  require,  a  severe  case  of  %'ascular 
keratitlri  will  ol'tea  call  for  iriilectoniy.  In  my  earlier  cxpi-nonce, 
Isj'piixii-lK-ii  the  u*cof  thiii  roniitly  ton(«ti\'ely,by  iwrfonninif  tho 
o|<enitinn  only  on  the  wome  eye  of  the  two.  when  botliwerCMlfcctcd 
in  the  same  patient.  I  found,  in  8uch  on»cti,  that  the  eye  0[^iemtcd 
upon  invariably  made  a  Iwtter  recovery  than  the  other.  1  have 
no  hypothecs  with  re^rai-d  to  the  mel/iaiHS  mulcnifioi  the  opera- 
tinn;  which  may  posnibly  be  lun^fnl  a^  a  meanti  of  takinc;  blood 
directly  from  the  vesaelB  of  the  eyeball,  possibly  on  acvinnt  of  the 
gmtrr  freedom  of  circulation  incidental  to  iliminished  tension, 

C'Wy  by  the  direct  division  of  amie  of  the  nerve  filaments  and 
h'i.'»«vl8  proceeding  to  the  inflamed  part.     In  selecting  the 
H  [dice  of  operation,  I  have  generally  been  guided  by  opticaf  con- 
^ftnrations  and  have  cxci^^d  the  lower  iind  itmer  quadmnt  of  the 
0^*0  \ii  to  ronii  (he  urtilicial  pupil  in  the  position  which  would 
inwi  cpuciiily  Ih;  ni'-ful  for  the  purposes  of  vision.     A)wirt  from  the 
influence  of  the  iridectomy  in  conti*olliiig,  to  some  extent,  tho 
fannv  of  the  diMeaso.  it  iif  highly  niicful  in  tho  manner  last  indi- 
cUcd,  by  alfopliitg  an  artificial  opening  through  which  light  may 
Ibd  entrance,  while  the  centre  ot  the  cnriica  ii«  ^till  obncurcd  by 
nsidnal  opocity.    In  onler  to  proiriote  (he  removal  of  thin  n-sidmil 
0[ai-ity,  !  have  used  with  i:n.«i(  advantage  tho  plan  of  Professor 

tfioihniniid,  already  meiillonctl,  of  tnjei>liiig  a  solution  of  common 
Bait  into  ihe  suhconjuiietivHl  tissue. 
The  ftimjs  of  keratitis  whiib  tend  to  interstitial  celt-j>rolifera- 

*tion  or  plastic  deposit,  but  neither  to  vascular  development  nor  to 
the  formation  of  pns,  have  their  chief  tvno  and  example  in  the 
tsriety  which  attends  upon  inherited  syplulis,'  ami  for  onr  knowl- 
edge of  which  we  are  indebted  to  the  genius  and  the  itiduwtry  of 
Mr  Ilutchin^n.  Thanks  to  his  labors,  we  now  recognize  a  cer- 
Inin  physical  type  us  tliai  which  is  presented  by  the  otlspriug  of 
Irphilitic  parents.  In  the  most  pronounced  examples,  ituch  nor- 
tons  Iinve  a  tiatloncil  oi-  somewhat  con  cave /d'-ic* ;  a  genonil  ofli)ct 
whifh  ii*  <?hic(ly  duo  to  imperfect  development,  of  the  nasal  bonej* 
;nd  the  raMxiila-,  coiipl>;d  with  projcoiion  of  the  chin  niid  of  the 
iital  eminences.  The  angles  of  the  month,  and  the  cheeks  near 
^  of  the  noae,  ore  often  furrowed  by  the  cicatricea  of  former 

■  [In  *vrrtv  vnn-t  «r  thi*  l.vi""  of  kt-rnlilii  wy  hiiru  >i.<«-n  tmlti  ninrlcpO  vu>i.>uliir 
fimtf  at  til'  coriira,  nml  llio  rorniBlinn  i>r  \«.it  in  il*  ■lilMlnliCa :  Wo  hiiVf  nliu  met 
%llfc  |Mii  In  thi  MoKriiir  fliwiiibBr,  wlilcli  a|'|>ffari'il,  huwovtr,  lo  hHVo  twun  derlvvd 
In  f»n  Bl  Icatt  rrum  lliv  iri>.] 
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ulcers.  The  akia  ta  of  coarse  texture,  the  complexion  ^llid  or 
wirtliv.  Uie  whole  aejtect  iireiuaturely  senile.  The  temporary  leeth 
may  prcaoDt  no  peculiarities,  hut  the  ])ermaiient  teeth  exhibit 
chur«i.*liTiatii:  signs  of  the  inherited  diathc'^is.  The  central  in- 
cii*<)rs  of  Ihc  upper  jaw  arc  iiltered  in  tthiijH.-,  being  bounded  )ater- 
nliy  by  curved  lines,  with  their  coiivexitiw  outwards,  and  jpre- 
aonfiiiii  a  i^nwive  or  eresocnlie  uoteli  iil  tlicir  lower  margins.  The 
lHt*>r:ii  incisors  of  the  upper  jaw  are  ofteu  »irnilarlv  uuilfoniiod, 
ami  the  iticisora  of  the  lower  jaw  are  often  small,  (distorted,  and 
"  [■eggy"  [(tome times  notched];  hut  the  ].iecnlinr  outline  of  the 
upper  central  inoioors  may  be  reeanled  as  pathngnoTnonic  of  in- 
herited syphilis.  The  disease  of  the  parent  or  parents  is  found  to 
wear  iteeltout  as  life  continues,  so  that  a  woman  may  liave  one 
or  two  abortions  followed  bv  one  or  two  still-births  at  full  time, 
then  by  living  children,  wlio  show  the  evidences  of  inherited 
syphilis  to  n  constantly  diminishing  extent,  and  lastly  by  children 
in  whom  these  evidences  arc  no  longer  discernible.  The  original 
ftcverity  of  the  j^iarcntal  inidady  may  also  have  its  inilucuee  ujxm 
the  amount  of  tran»iriitl(il  luinl ;  and  it  follows  ibat  we  meet  with 
inherit^l  syphilid  in  various  ilegrees  of  aeverifv.  Some  of  the  in- 
heritors may  l(e  recognized  across  a  street  by  ihe  above-mentioned 
deformities;  while  others  present  no  sign  but  the  e  ha  met  eristic 
ahaj^  and  notching  of  the  up[ier  central  incisors  [and  others  not 
even  tliat).  I  have  myself  a  strong  conviction  that  the  phvsical 
pecuUnritiea  and  proclivities  which  are  usnally  due  to  syphilitic 

Carentage  are  sometimes  produced,  even  in  an  aggravated  form, 
y  vacL-itialion  with  lympn  yielded  by  a  vaccinifer  who  has  him- 
self iuherileil  the  disease,  and  that  this  may  happen  without  the 
productiiHi  of  any  dei-angcnient  of  the  coareu  of  the  vaccine  vesi- 
cle, or  of  anything  which  could  at  the  time  be  recognized  us  evi- 
dcniH?  of  u  specific  inoculution.  In  other  word»,  if  we  vueciiiiiie  a 
child  who  is  the  suhjcct  of  itdicritcd  .syphilis,  and  obtain  npjiar* 
ently  noniial  vesicles,  anil  if  from  one  of  these  aj.parcntly  nonnnl 
veiiicles  we  vfteeiiiiito  a  healthy  infunt,  and  aijain  obtain  normal 
vesicles,  I  think  that  the  taint  of  the  syphilitic  vaccinifer  may 
nevertheless  he  eoni-eyed  to  Ihe  vaccinated  in  such  a  wav  as  even- 
tnallv  to  produce,  in  the  latter,  the  const  it  utional  conditions  and 
bodify  defects  which  time  will  develop  in  the  tbrmer.  I  am  well 
aware  that  this  belief  is  not  generally  entertained  ;  and  I  do  not 
propose  in  this  place  to  enter  into  any  discussion  of  the  grounds 
on  wltich  it  rc«ts.  I  am  content  to  plu<^:v  it  on  rcoord  in  an  ox* 
plieil  manner,  and,  in  the  phrase  uf  t?ydeiihain,  toleuvfit  to  "liiii«, 
the  discoverer  of  tlie  trutli."  The  last  V'nuei nation  Act  provider 
for  tiie  registration  of  vaecinifers,  so  that  we  may  beratfier  he 
able  to  ascertain  the  «oun.^e  of  the  lymph  nsed  in  every  ease,  and, 
where  the  vaccinifer  is  still  living,  to  follow  him  and  to  exantiite 
into  his  state.  If  we  tind,  ten  years  hence,  as  I  think  we  shall 
find,  that  there  are  many  eases  in  which  patient  A,  who  presenta 
clear  endence  of  what  we  now  regard  as  inherited  svphilis,  hot 
whose  parents  and  brothers  and  sisters  are  not  syphilitic,  ha«  been 
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tawtnated  from  patient  B.wlioae  parentH  niid  iirotliers  and  aUters 
in;  «vpbiHtic,  and  who  b*  itj-pbilitic  hiin!i«lt',  then  I  ehall  comider 
mv  fmeition  to  bv  MtablUhtn,  and  shall  hold  it  as  provvn  that  A 
dm^'cil  his  syphilH  from  It.  Id  the  meanwhile  it  is  ukvIl-ka  to 
discuK  the  qut^'^tioit,  l>t>oanse  the  ooly  data  on  which  it  could  he 
decided  do  not  oxi^l.  In  more  than  on«  instance  in  whii^h  1  hare 
batl  strong  jire-^nnipiion  that  an  apjuin-ntly  inherited  H\'|ihili»  wiw 
Rollv  vut-t'inal,  I  have  t'onnd  it  iin|>ii*»ihle,  aftiT  the  lajifle  o("  leii 
or  fihtiun  years,  to  dUcoror  anything  iiliont  th«  child  from  whom 
tilt  lytnpti  had  been  obtained.  I  would  lain  uree  my  sus^nciona, 
however,  as  a  reason  why  «  vaceinaior  shoula  repudiate,  aa  s 
lourt*  of  SQpTily,  not  only  those  ehildreii  who  nrv  theinselvef!  ob. 
viouflly  sypbilitir,  but  also  thosie  wIkk^  j>ar<'nlH  haw  at  any  iime 
fliliered  from  Iho  disease.  I  have  heard  frit-nt  stn-iw  laid  njion  (he 
ini|»ortance  of  vaccinating  with  "]mre"  lyniiih,  without  adnuX' 
ture  of  blotHi ;  but  I  fail  to  see  anv  phyeiologicu)  or  other  ground 
for  the  K-lief  hv  which  this  advice  ts  dictated.  The  fluid  of  tynipb 
IB,  I  ruppow,  derived  directly  from  the  bloml;  and  id,  if  wo  may 
receive  t.!h«uveau'fi  experiincnta.  tiinply  tii|uor  Hangninit*.  boUling 
certain  K|>t-<'itic  partictcH  of  \-aoi^-iiial  t^inttiirinm  in  suaiieriHon.  1 
«m  not  aware  of  any  cviiieme  which  i-omiiTttt  t^yjdiititic  infei>tinu 
wilh  I  he  Mood-corpuccicft  rather  I  ban  with  tbctluid  in  which  they 
floHt ;  and  I  ahould  he  unwilling  to  admit  the  "  purity  "  of  any 
iccreiion  or  exudation  which  had  syphilitic  blood  as  it«  'direct  and 
only  (winrce. 

Itvtnrning  from  tlii»dtgr«'(»ion,  we  find  that  the  subjects  of  what 
we  will  lall  simply  "iidii-ritod  syphilis"  arc  Uulile  to— nay,  are 
aimoet  sure  to  sutler  from,  a  {>ccnliar  fonn  of  iiitcrstilia)  keratitis. 
The  patients  in  whom  the  syphilitic  state  ia  exlri'iiiely  manifest 
are  usually  Attucket)  by  keratitis  in  childhood,  often  at  from  eight 
to  ten  y ton*  of  aire  [not  infre()^uently  before  the  eomnitncement  of 
the  second  ileiitition].  Those  m  whom  the  taint  iti  htris  marked  do 
not  develop  the  corneal  nmliidy  quite  mo  early  in  life;  antl  those 
in  whom  the  taint  is  very  I'ci-ble  may  escape  altogelber,  or  may 
wcajie  until  adult  age.  or  until  they  are  exposed  to  some  combiua- 
lion  of  anfarorable  or  debilitating  circnmslancea.  I  have  t>ecnone 
very  well-marked  <■»>«•  which  eominouced  a(  the  age  of  thirty.Hvo 
in  a  woman  weakem-d  by  ohildbuvring  and  want  of  nourishment; 
hot.  as  a  rule,  the  dii'caae  whowa  itMtJf.  if  at  all.  prior  to  the  com- 
pletion of  growth  ;  and  it  »«^;nr*  only  once  in  a  1ifi>time.  Itschar- 
acters  have  bw-n  *o  descrilied  by  M  r.  1  liitchiiison,  that  they  cauuot 
be  better  stated  than  in  his  own  words; 

*'('hronic  interstitial  keratitis  usually  eontmencea  aa  a  diffivte 
haziness  near  the  centre  of  the  cornea  of  one  eye.  There  is  at  this 
stage  no  ulceration,  and  exceedingly  slighteviduiice  of  the  enngc»- 
ttou  of  any  tunic.  The  patient,  however,  almo:<.t  always  eomplains 
ftf  some  irritability  of  the  eye,  as  well  as  of  rlini  sight.  If  looked 
at  earcliiilv.  the  dots  of  haze  are  seen  to  be  in  the  structure  of  the 
cornea  ifselt,  aiwl  not  on  either  surface ;  they  are  also  separate  from 
each  otiier,  like  so  many  microacopie  masses  of  fog.   lu  the  course 
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of  a  few  weeks,  or  it  may  he  more  rapidly,  the  wliole  cornea,  ex- 
c«ptiiie  a  blind  nettr  its  manrin,  bas  become  di-ii>M>1y  opnqiu-  by  the 
^prviuliiig  and  confluence  of  tbvao  intvr«tilial  opjurilioe.  Still,  how- 
ever, ibe  ;;rL'iitcr  density  of  ccrlaiii  imrti*— wntres,  as  it  were,  of 
tbcdiHi-Hse — in  i-iwirly  iK-rwptiliic.  KiiHy  in  this  stage  the  cora- 
fiarisnii  to  j;i-oiiiid-g)nKS  ih  Hppropriatc.  Tbciv  is  now  nlmosl  always 
a  zone  ofm;Iei'OticriiTigc«tiori,and  more  or  Iws  intoleranoe  of  ligbt 
with  pajii  arotind  tlii.-  orbit,  .\ftpr  from  one  to  two  tiioutbs  the 
otbcri-oniea  is  attacked  and  goes  tbrough  the  same  stages,  Init 
rather  faster  than  the  tirst.  A  [wriod  in  which  the  patient  is  no 
far  blind  that  tliero  is  hut  tiare  i>orception  of  light  now  often 
foIloH')^,  after  which  the  eye  tirst  afl'ected  bcgina  to  clear.  In  the 
course  of  a  year  or  eighteen  months  a  verv  surprising  degree  of 
impn^venicnt  has  probably  taken  place.  In  milder  eases,  and 
under  sititithic  treatment,  the  duration  may  be  very  innoh  less  than 
this,  and  the  restoration  to  trunspai-ency  complete,  but  in  many 
instjinces  imtchcs  uf  haze  renuiin  lor  years,  if  not  for  life.  In  the 
worst  stage,  the  corneal  surface  tooka  slightly  granular,  and  from 
the  very  begiriniTigil  has  lost  its  jxilish.and  does  not  reflect  iniiu^ 
with  deiinite  outlines.  In  certain  cases,  after  the  gronnd-gftw 
stage  is  passed,  ji  yet  more  severe  one  ensues,  in  which  the  whole 
otrnerure  of  the  cornea  U'conies  yiink  or  salmon-colored  from  vaa- 
cnlarity,  and  in  these,  crescentic  fringes  of  vessels  arc  often  noticed 
atitar-irenniference.  In  thelwat  recoveries  the  eye  usually  remains 
eomewbat  damaged  as  to  vision,  and  often  a  degree  of  abnormal 
Wpansion  of  the  cornea  is  apparent.  Only  in  one  or  two  cases 
nave  I  ever  observed  ulcers  of  distinguisbiibic  size  on  the  surface 
of  the  cornea,  and  I  have  scarcciv  ever  seen  pustule:*  on  any  part 
of  it."    {Syph.  iJif.  (if  the  K<jr.  and  Enr,  pp.  'l%-i*d.\ 

It  is  remarkable  that  the  «yi>hilitic  character  of  this  affection 
may  l>e  said  to  have  been  half  discovered  by  Sir  William  Wilde, 
who  dcHcrihed  it,  a  quurler  of  a  centnry  ago,  as  a  variety  of  what 
Was  then  called  "strumous  ophthalmia."  and  who  laid  ninch  stress 
'ipon  the  value  of  jicrchloriiie  of  mercury  in  its  treatment,  t>ir 
"  illiam  doe-s  not  apjH-iir  to  have  Bnsi)ecteil  the  pathology  which 
■was  nuderlying  his  therapentics;  and  he  thus  furuishcs  ii  curions 
example  of  how  it  is  possdile  to  stand  on  the  verge  of  a  great  truth, 
and  yet  to  remain  nneonscions  of  it.  Mr,  Jfutcbiitson.  on  the 
other  hand,  was  led  from  cuUKntioti  to  cure  by  easy  steps;  and  in 
the  work  in  which  he  established  the  nature  of  the  malady  he 
e8labli>.hed  also  the  principles  on  which  it,  should  lie  treated, 
SjK^aking  generiillv,  it  nuiy  be  said  that  the  iterchloridea  of  nier- 
cary  and  ii-on,  witli  eod-liver  oil,  will  accomplish  all  that  medicine 
Can  eH'ect  to  conduct  a  ease  of  intei-stitial  keratitis  to  a  auccessfnl 
isane.  When  the  early  symptoms  are  severe,  or  when  the  syphi- 
litic t.aint  is  strongly  marked,  it  may  l>e  well  to  employ  also  mer- 
curial inunction ;  and  the  golden  rule  of  naing  only  soothing  lo*'al 
applications  must  never  Ire  lost  sight  of.  t»ince  these  principle* 
have  heen  understood  and  acted  upon,  caK's  of  great  severiiy  have 
l>oeu  comparatively  seldom  seen ;  and  extension  of  the  disease  to 
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itie  ciliary  hody,  tlicclioroiil,  or  the  iris,  is  now  of  rareownrrence. 
Tlie  iiercre  <.'ii«ta  rcfiTriHl  toby  Mr.  IIiKctiiiiBon,  "in  wliieh  tlie 
wkolo  »tru<^ture  oflbo  oonica  becomes  pink  orftalmmi-colorcdfrom 
nti.'ulitrity,  and  in  which  cr(«c«i)tic  Iniijcefi  of  ve^wU  are  oUen 
nnik^Ml  at  ila  circnnifrn'tiee,*'  in  wliich,  in  fact,  the  phenomena  of 
ihr  Tascniar  fono  of  kcraiitis  become  cngrafietl  iipcm  tbo«'  of  tlie 
iMersiitia),  are  aeldoni  witnessed  exwpt  as  the  retiultH  of  negU-ct 
atnaltreatment ;'  and  in  IhiH  dieea»e.  u»  in  ho  umny  olht.T>t,  a  pi-iv 
ctse  knowledge  of  its  cliaracler,  nllliuugh  it  somewhat  ilisjioU 
Mjiectalionflofcuro.yet  onublcA  tlivsnrgvon  looftablislicixiditions 
vbk'h  promote  and  ex[>tslit(;  fi-covcrv.  uiid  onabltw  bim  nl  tlie 
niiH5  time  to  ullav  tbv  anxiftiw  of  friotid-  Uy  fnrewnrning  them  of 
tbt«iuw-  progrvs*  of  vvcnU,  and  of  the  almost  eerlainty  that  the 
NOOiid  oye  vrill  I*  litfui-ti-d,  while  at  the  same  time  he  conlidently 
fndivln  a  favorabU-  iit^nu. 

Kzvept  in  the  rare  initiance  in  which  it  prodiicea  irritation,  the 
instillation  of  atropine  Ahonid  he  einjiloyoil  in  all  these  ca«<es;  but 
the  rest  of  the  local  treatment  must  be  almost  entirely  g<jvenied 
by  the  severity  of  the  symptoms.  In  cases  in  which  there  is  littlo 
or  iin  tendernei^  of  the  ciliary  i-eginn.  and  little  ornu  phototihobia, 
the  eyc«  mav  Ih?  let^  uncovercnl.  nnd  if  the  weathtjr  he  fane  and 
mild  the  patient  may  take  daily  excrcisf  in  Ihv  open  air ;  wearing 
I  fUade  or  large  blue  Hpectaet^s,  or  no  protcotioii,  acconling  to  the 
|tnlen»ity  of  the  dayli-;hl  and  the  demands  of  comfort.  If  hine 
[«)«■>-' taciiM  arc  iisod,  (hey  ehould  alwav-^  atl'onl  lateral  m  well  u!t 
oirei-t  shelter;  or  the  eyes  will  hu  di^tn-Mscil  by  the  white  liiihl 
ttheiu-vcr  thoy  arc  tunii-«l  to  cither  itjilt!.  Uiit  if  there  is  ciliary 
l(,-ndvnicM«i,  or  any  di-un-e  of  intolerance  of  lifibt  whi<rli  iii  irksome, 
tr  which,  even  if  «ltglit.  showR  itigmt  of  inoreaite,  then  the  patient 
>u1d  he  ko|>t  diirini;  the  day  in  a  dindv  lighted  room,  and  may 
■{lOndu  good  deal  of  time  in  luithing  the  closed  lids  with  cool  or  cold 
nalcr,  according  to  the  temfuratnre  of  the  atinosphei-o  and  to 
the  effect  of  either  n[>on  the  local  sensations,  I'nder  such  cin-uni- 
«ance«),  in  favorable  weather,  outdoor  exercicc  may  Ire  taken  in  the 
evening:  and  the  syni|>toina  of  irritation  will  in  nmst  ciincs  soon 
ibaide.  If  they  continue,  it  will  Ije  undcsiniblu  to  deprive  the  body 
enerally  of  the  stimulus  of  light;  but  a  protective  bandaqu  nmy 
f  so  arranged  u8  to  exclude  it  froiri  the  eyes  entirely.  For  this 
[puriMiN.-.  the  piece  of  tine  linen  liiid  upon  the  cloited  lidjt  tthould  be 
jvcrvd  by  black  ."ilk.  over  which  the  [md  of  carded  cotton-wool 
ibould  be  arran-iid  in  the  usual  manner,  and  covei-ed  withanolher 
iicco»f  black  sdk  before  the  retaining  hand  is  applied.'  Sm-h  a 
midagc  will  allow  the  jiatient  to  go  out  in  the  daytime  or  to  live  in 
[ligbtfil  rooms;  hut  it  has  the  disadvantage  of  l>cing  healing:  and  it 
lionld  be  removed  in  a  dark  room  three  or  four  times  a  day,  for  half 

'  [We  likva  (>ix«>i<>iuHy  ••Ixi^rTcil  ih'a  ■piwmiiiK'n  In  a  ei>ui|ii(nittvalj  Mrij  tlagp 
of  i«bn  ID  whMi  no  iruimi-Dt  hiid  tici^M  i'tn|ili'vv(l  ] 

*  (A  flap  of  llnrti  hani;in)E  from  tlie  furrtimd  iiml  pinTtfTi-cl  liT  ■  irconil  l«rK»r  flap 
of  blnek  *ilk,  or  fKMililv  bt  iv"  n<trh(>i*i"i<>»I'  ihi-  lilk,  hIII  liiilllrli'iiily  axi-lixtp  li^bl 
I  be  ■<•■  bestJDg  tu  tiiv  rja  thflii  tha  trrmigcini'iit  i]cii.-ribB<l  in  Ibe  teil  ] 
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■a  boar  at  n  time,  in  order  tbat  raid  bathing  mnv  be  practiced.  If 
cilutrv  tfiiilorne«s  increases,  an'l  tbc  pulicnl  will  b«flr  u»y  Iims  of 
bkiol.  a  kvcli  or  two  timy  otYvn  be  applied  over  tbu  temporal 
ntt^l«.  dote  to  tba  margin  of  the  orbit,  wiib  great  advantage; 
wmI  if  pbntopbobiu  U*  at  nil  I'xtreme,  so  timt  the  tender  ciliary 
R^on  i*  <T^inpn»ni'd  \>y  tbc  eyernU,  llie  orliiciiJRria  muiicle  should 
l>e  divided  ar  ttie  oiilei-  eaiithn**  in  the  wa_v  already  deflcriWd.  As 
the  acme  stajre  gradiiallv  parses  away,  the  [lalieiit  may  return  by 
dtyscB  to  the  babila  and  IVeedoms  of  health :  but  the  adniinistra- 
(KHi  of  merenry  should  usually  be  long-continued  (perhaps  with 
OMSAioanl  intervals  of  a  week  or  two) ;  and,  when  notning  reniainti 
but  cloudiness  of  the  cornea,  the  application  of  I'agenctcchor'fl 
oiniiiH-nt  has  often  seemed  to  tne  to  be  bonefieial,  and  to  promote 
the  ivtuni  of  tran*piireni-y.  Atropine  i«  not  required  after  the 
acnie  ^yniptoni^  have  ^iiliHuled  ;  uiilv;^  on  the  grouud  that  dilatar 
tion  of  the  pnpil  is  useful  ok  regards  vision. 

Bctbre  leaving  the  subject  of  tlie  applicationflflnitabic  totheeariy 
periods  of  the  ninlndy,  I  nituit  mention,  in  order  to  <!ondemn,  one 
("earing  a  name  whicli  might  seem  to  imply  the  posBosBion  of  sooth- 
ing properties,  I  have  lately  seen  a  young  lady  m  whom  an  attack 
of  interstitial  keratitis  had  l>een  rendered  mmeceiisarily  severe, 
not  only  hv  the  omission  of  the  atropine  and  the  niereury  which 
it  rtyimretf,  but  also  by  the  daily  inaldlation  of  i^inum  opii.  Xow 
rinttin  npii.  when  applied  to  the  eye,  is  simply  an  active  irritant. 
The  ouatitity  of  opium  which  it  contains  i»  too  ><matl  to  act  M  a 
6e<ialive,  or  to  act  in  any  way  ;  and  the  liquid  should  only  Ite  re- 
gardiii  as  so  much  diluted  alcohol.  Now,  alcohol,  while  it  oc«i*ion« 
fully  ns  njiicb  smarting  rh  any  of  the  metallic  astrinseuf**,  diH-s  not 
exert  tticir  benoticial  action  upon  an  iiitlamed  epilticlial  surface; 
and  I  am  not  aware  of  any  nsctful  puriiose  which  can  at  any  lime 
be  fullilled  by  its  npj'licntion  lo  the  eye.  I  have  never  myw^lf  pre- 
•cribed  either  rinuut  njiU,  or  any  other  tincture,  for  this  purjiose; 
and  I  have  seen  nothing  hut  mischief  follow,  even  if  it  were  bin  the 
retardation  of  sjiontaneons  recovery,  when  such  preparations  h.ave 
been  pi-escrihed  by  others. 

The  varieties  of  keratitis  which  arc  included  in  the  third  chief 
division  vary  in  their  external  aspect,  accordingly  as  the  disease 
may  be  primarily  ulcer  or  abaccfs — the  procws  of  disintegration 
coinnienciiig  on  the  surface  of  the  cornea  in  the  first  case,  and  in 
sonic  of  the  interior  laniin»'  in  the  second.  In  nbeoess,  niorx-over, 
siKtntaneous  jn-rforation  may  take  place  internally,  into  the  an lerior 
chnnilieri  so  that  the  resulting  ulcer  will  lie  cxixwed  neither  to 
frietioii  of  the  lids  nor  to  atmospheric  intluences.  The  inthimma- 
tory  nicer  is  distinguished  from  the  sloughing  forms  by  being 
usually  attended  hy  much  irritahilit  v  of  the  eye,  and  by  some  vha- 
ciilarity  of  the  cornea,  during  the  rlesrnctive  stage;  and  also  by 
the  transparency  of  its  base  anil  margin,  characters  which  may 
occasion  the  very  existence  of  the  ulcer  to  be  overlooked.  Abscess 
commences  as  an  interstitial  speck,  at  tintt  grayish  in  color,  but 
changing  to  a  pus-yellow  as  it  enlarges,  and  often  acutely  tender 
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tathe  toucli :  a  point  which  may  be  he«t  di'tenntncil  hj  the  gentle 
ifflication  of  the  cxtroinity  of  n  hlunt  [>robc.  Th«  piu  may  tend 
tf"  <{KNMly  pfirfurul ion,  cither  externally  or  intoniuiry,  or  in  both 
ri'i'tiona  ftt  once;  or  it  nuiy  i*L'|iiiratc  the  himirite  of  the  cnnivii 
i:id  burrow  or  «j>pc«tl  hutwoen  tlu-ni.  Whether  it  pi.'rfor»te«  iii- 
Wnwlly,  and  entoi-s  the  nuuriur  chitiiilior,  or  itcparatcs (he  laminie, 
:-  lOiirse  in  «ilher  i-a»e  is*  i;overne<i  by  jri-avilarion  ;  niiit  thus  two 
<:iilitinits  &IV  jirodiKxtd  which  the  ophtiinlnno  8nrg»>n9  of  ao 
earlier  period  were  very  enrel'ul  to  cJiMinguish  from  each  other, 
uA  which  it  is  at  «nr  rale  hetter  not  loL-onfound.  Pni^  which  haii 
entered  the  anterior  vhamher  constitutes  what  is  called  hypopyon. 
If  Tery  small  In  amount,  it  may  appear  as  a  mere  cresccntic  lin« 
■ilhin  the-  lower  margin  of  the  cornea :  hut  its  tendency  ix  to  till 
ike  anterior  ehinnbi-r  to  a  cvrlniu  level,  and  to  prei<ont  »  plain  snr- 
feu  which  reniiiin^  horizontal  in  every  position  of  the  heail.  i'u» 
wbich  has  gnivilated  helwcen  the  laininii;  to  the  lower  part  of  the 
tonicA  con.*litutist  what  isealk'd  onyx,  fi-om  a  tnncieil  rw^'mhlance 
to  the  lunula  at  the  iiaiie  of  a  finger-nail.  It  dittVi^a  nmnileiilty 
horn  hypopyon  in  presenting  a  )>ii|^ri(>r  boundary  whieh  i>)  not 
seeesBanlv  either  straight  or  horixoutnl ;  while,  apart  from  these 
peculiarities,  the  two  conditions,  espeeially  if  seen  in  profile,  cain 
bardly  fail  to  declare  their  nature  to  any  careful  observer. 

As  occurring  in  private  practice,  inflammatory  ulcers  of 'the 

(Onieaare  usually  seen  in  a  very  early  stage,  and  alwcesws  at  a  time 

nben  pus  formation  is  rather  impending  than  actual.    I'lidcr  such 

(onditions  atropine,  real,  and  shelter,  must  of  course  he  pi-escribed; 

and  the  surgeon  has  alim  to  consider  the  pros^iects  of  advantage 

irhicb  are  respectively  ottered  by  hot  or  cold  local  a ] •plications,  u* 

wdl  as  I  he  plan  of  gv'noral  treatment  which  will  be  most  likely  to 

lodify  favorably  any  general  derange^mcnt  of  nutrition  in  which 

le  ocular  di^onler  may  have  its  origin.   It  is  indealitig  withsurh 

iqunetionr  that  theftkill  and  olinictil  exp<.>riciice  of  the  accomplished 

licftl  practitioner  declare  Iheinm-lvi-s,  while  ihe  mere  specialist 

apt  to  hn-ak  down  utterly.    So  many  consideration.*  of  itge,i«n- 

Btitational  power,  diathesis,  and  personal  peeuliarily  reipiire  to  be 

taken  into  account,  that  it  woultf  he  impoasihlc  to  do  any  justice 

them  within  the  limits  of  this  trt-atise;  and  I  will  oidy  say  that, 

hjeet  to  these  considerations,  quinine  is  a  medicine  which  it  is 

lerally  desirable  lo  administer,  and  to  administer  in  such  a  way 

lat  its  ertectsupon  thcMstem  may  W  somewhat  rapidly  produced. 

Bt  may  often  W  advantjigrtmsly  coml/nied  with  iron,  and  nwirly 

always  with  some  anodyne  or  fiypuolic.     In  a  moderately  i-olmst 

tienl.  with  cxalteil  wn^ibility  of  tlie  eye,  local  coM  will  uniuilly 

henoficial ;  and  heat  in  feelile  pewons,  or  when  sensatioii  is  some- 

toqtid.     In  thtaie  two  dirci^tjonn,  however,  it  in  beat  for  the 

n  to  feel  his  way  -onh-ring  his  applications  to  heat  first 

y  of  the  teni|wr»ture  of  tlie  surface,  and  oooHng  or  warming 

according  to  the  etieuia  they  produce  and  the  feelings  of  tho 

{tttienl.     By  euch  management,  and  by  careful  regulation  of  diet 

and  general  regimen,  the  impending  abscess  may  otten  be  averted, 
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or  tho  nipipient  ulcer  may  tiitcr  upon  its  stage  of  repair  when  as  yv, 

out  little  more  than  epirhdiuiii  has  Won  lout.     If  the  uk-«r  should 

continue  to  deepen  or  oxiend,  the  ohanieter  of  the  pcneriii  ireal- 

nient  iiinst  be  recons-iderfii  bv  the  light  of  its  finlnre  to  an-e*!  the 

[>rogiv«s  of  the  malady  ;  and,  under  such  eii-onnmtaiiocs,  n  oollyr-   J 

luni  ot  hydroohloi-ate  of  quirntie,  ennlainuig  five  gmiiiR  of  the  iialt  H 

to  nn  oiinee  of  water,  may  som<^time«  he  iiaeil  with  preat  Iionefit, 

heiiig  (I i-o] ijK-d  into  thee>e  in  the  ordinary  way,  anil  rojieated  more 

or  Jess  tiftjneiiily  aceording  to  cirenmatanees.    If  the  abscc-sa  should 

eiilawe,  there  is  yet  another  resource,  and  one  of  which  I  amaeeue- 

tonjod  toavail  niyeelf  aaaoon  as  the  presence  of  pus,  however  small 

111  amount.  iR  no  longer  doubtful.    In  the  cornea,  as  eleewbere,  the 

early  oviii-ualion  of  an  acute  abscess  is  the  only  sound  method  of 

piiictj(..e,  and  h(w  the  advantage  of  providing  for  the  exit  of  the 

l'U«  m  tho  moftt  desirable  direction  mid  with  tlie  iwis't  |M>!<4ible  in- 

niry  losutTonndinj;  parts.     Hvaeuatioii  throufth  the  NUrfaee  would 

lead  to  an  open  wound,  which  for  ninny  reasons  it  is  highly  de«ir- 

able  to  avoid ;  and  the  pkn  I  pursue  is  to  introduce  a  fine  onttiiig 

needle  through  the  .*elero.conienl  junction,  and  to  open  (lie  abscess 

irom  within,  through  l)opiceniel.'f  ntembrane,  without  perforation 

of  the  remuining  anterior  lamina*  of  the  cornea.     When  this  has 

been  done,  the  wound  of  enlran<*  of  the  needle  may  be  openeil  from 

time  to  time  with  a  laer^ymal  probe  or  with  the  beak  of  a  Weber's 

cunalienlu»  knife,  so  ihut  the  aqueous  humor  may  escape,  carry- 

nig  wiih  it  any  recently  secreted  pus  or  shi-eds  of  disiutcgratetl 

tissue.     Under  the  influence  of  this  treatment, speedy  amendnaent 

luav  generally  be  looked  for.' 

\i  hen  till!  anterior  laminje  of  the  eornea  are  removed  to  some 
depth  by  nicenition,  the  lloor  of  tlie  ulcer,  no  longer  iihle  to  resist 
the  pressure  exerted  upon  it  through  this  medium  of  tho  eontaiiicd 
fluids  by  the  muscles  of  the eyebalf.  noon  tissunicsii  eouvcx  outline; 
«nd,  when  little  but  the  highly  elastie  iiicmhrwtie  of  ]>c»cemet  is 
left,  may  even  np]iear  u.«  »  projection,  raised  above  the  level  of  tli« 
siirroundiiii;  pnrt-t.     UlliniiLlely,  in  -inch  caries,  the  ajiex  of  thcpro- 
jeitinn  will  jfive  wfty  ;  niid  when  it  has  done  so  rejiair  will  genera 
ally  comnienee.     It  somfctimes  hajipens,  however,  in  such  cases, 
that  the  sides  of  the  opening  of  the  cornea  may  become  lined,  so  ■ 
to  s{«ak,  by  the  projecting  Desceniet's  membrane,  any  two  por-   ■ 
lions  of  which,  althoiifrh  they  may  lie  in  contact,  have  no  dis[i»li- 
tion  to  cohere,  or  to  throw  out  plastic  tnuteriiil.     In  this  way  m 
tronblesoine  sinuses  may  be  left  by  corneal  ulcers,  and  may  resist  V 
nil  treatment  until  their  walls  are  denuded  of  the  adventitious 
Ihiing  membrane  by  the  wry  delicate  and  difiicult  process  of  strip- 
ping it  away  by  line  forecps.     Huiiec,  when  rupture  of  the  lloor  of 
u  corneal  ulcer  seems  to  be  thifatened,  it  i.s  ciesindile  to  try  uimI 
avert  the  imjiending  evil  by  diniinisbing  ocular  tension,  either  by 
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t  [In  nbtrm  ot  tbo  cornnn  whan  ibf  collrcttnn  or  put  i<  in  lh«  npivhtuwlMinil  of 
Ibc  •cliTiil  luirdrr,  nti  inpi'ioii  mnj  ho  nmdu  wiih  a  iiBrniw  lHiiut>-lintre  llirougli  lh> 
Wbul*  ibkkiiw <ft  Ilia  vurnuit.] 
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paracenteus  or  by  111(16010111/.  If  the  ulcer  ie  not  central, 
psVatrcntvaia  way  bo  tried  in  the  tirat  uistance ;  but  if  it  is  ceiunil, 
totluit  tht>  cicatrix  mnst  neoepsarily  obscure  vision,  it  is  best  to 
ban*  rf<:oursc  to  iridectomy  intbout  delay,  and  thus  not  niily  to 
retlu<.v  tbc  ti^-niiion.  but  bIho  to  make  by  the  same  prr)ciL-ditn>,  and 
ill  IIh-  diiwtioii  iiiuit  likely  to  Ik-  tiltimnti'ly  n\'nilal)k>.  ibe  urtilii-ial 
jrai'il  wbivh  most  in  tinii;  W  n-quir*^^.  It',  iu)twithi>t»tHliTii;  IIkiw 
nKaAiirea.  perforation  slinulJ  Im  iiiiiiiineul.  the  surguou  «bou)d  nn- 
tici[>aie  it  by  thruntiiif;  a  probe  throtigb  ibe  upex  of  tbe  projec- 
tion: of  course  carrviiig  it  <>bli()uely  into  llicuutvriorchninhcr.nnd 
nitb  Buuh  control  both  of  the  pnttt^nt  n  eve  Htid  of  bis  own  hand 
that  be  may  incur  no  risk  of  wonndini;  (be  anterior  ca|>Hiile  or  of 
dialocaliug  the  lens.  Itv  this  ninnii-iivre  the  torn  shreds  of  Dt^^ce- 
roet's  membrane  will  be  pushed  inside  the  chamber,  where  they 
will  place  no  obstacle  in  the  way  of  the  complete  healing  of  the 
wound. 

In  hospital  practice,  it  is  not  nncommon  to  see  cases  for  the  first 
tiiue  in  a  ninc-Ii  mon-  advanced  condition :  an  ulcer  already  large 
and  on  the  point  of  (nTforiit ion.  or  cvcn-lmvinjr  ifrfoniti-"! ;  or  au 
ab«c«-tt»  whii-lt  hii*  vxtonsivcly  iH'iiaratwJ  the  corncsil  laininn-.  nr  has 
diiteharireil  itm.-lf  either  exIeniHlly  or  inlernuDy.  Tbe  princiiiks*  ..f 
treatmeiil  ain'ady  ittated  will  apply  <ii(ni1ly  to  tbcse  condition:*; 
amonj;  which  only  a  large  hypopyon  and  nn  ulcer  which  haanlreody 
perforated  rciuiiv  any  special  conaideral  ion.  The  pn«  of  by["0|iy'm 
n  often  of  a  tihrinoiis  or  coherent  charncler,  and  no  timeshonjil  be 
liwi  in  making  a  free  marginal  iiiciaion  for  il»  cwwpc.  Whether 
or  not  a  piece  of  the  iris  i^  to  be  exoiooil,  the  knife  tibonld  be  uiwd 
as  if  for  a  Uii^  iridectomy.  Any  ftemi-snlid  pUR  which  does  not 
poaa  out  of  its  own  accord  may  l»e  genrly  removed  by  irit  foreeps, 
and  the  lii«  of  the  wound  may  be  reopened  with  a  probe  on  ine 
following  day,  if  any  fresh  collection  ahmild  bnvo  taken  piai-e.  In 
most  caseK,  hypopyon  will  be  aecompanieil  bv  some  di'j;i>t!  of  iritia 
—easily  di»c<>verablu  by  the  resfittaiic*  of  tfic  piipil  to  atropine — 
aad  then  the  epcnition  of  indeeloniy  should  generally  he  com- 
))letel.v  t>erfonned.  When  a  oorucal  ulcer  has  |H,-rforated,  tbe 
pnod{>al  point  to  receive  attention  should  bu  the  risk  of  staphv- 
lonialous  protrusion  of  tbe  cicatrix.  In  order  to  prevent  this, 
the  powera  of  the  patient  should  he  tmHtaimrd  by  >4lrengthcning 
uedicinea  and  the  heft  diet  which  oireniiistAnce!>  will  jtcrmit ;  and 
the  eye  itself  should  be  sup]Mirted  by  a  I'oniprc.'wivo  bandaEO.  very 
carefully  and  limdy  applied,  and  worn  fur  some  time  after  iiealing 
ii  complete,  and  until  the  scar  tissue  has  become  tinnly  consoli- 
dated. If,  notwithstanding  the  pressure,  a  tendency  to  pmtriii>iou 
should  appear,  an  iridectomy  should  he  made  where  there  is  the 
Iffoailest  jATtion  of  undamaged  cornea,  and  the  bandage  should  be 
n>ntinu4^^1  a«  before. 

In  many  of  tht*  fore^roing  oondilionH  there  will  be  found  a  state, 
not  exactly  of  intlammation  of  the  conjunctiva,  but  of  conjunctival 
byper«:-ipia  anil  swelling,  or  almost  hyperlropby,  atlucting  cbieAy 
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the  CRrnncIe,  plica  spiniliiiiaris,  and  lower  retrotar«il  fold.  I'nder 
sueh  circ  urn  stances  l  hei>e  parta  may  lie  touched  with  ati  astringent, 
as  with  lapie  divinns,  or  solid  diluted  nitrate  of  silver ;  care  being 
ftlw&ys  taken  thut  the  efl'cct  of  the  application  is  limited  to  th« 
coiig(!*tcd  prtflions  of  membrane,  and  not  ponnittnl  to  vxtond  it- 
tvM'  to  tile  cornea.  The  obscrvuncc  of  lhi»t  precaution  pnictically 
exclinU^  the  employment  of  liquid  appIiuiTion^ 

AfliT  the  huiiling  of  a  oririieii!  iilt-er,  the  rosidnnl  opacity  should 
^ent-rally  In-  Ivft  untouflic.d  lor  «onie  niontlis,  until  it  lias  lieoomo 
hrmly  coiwolidutod,  until  ihe  eye  1ih«  cpMsed  to  be  irrilahlo,  and 
until  the  j*encru1  hrallh  is  in  n  thomuj^hly  aatiefactory  condition. 
An  cxcejition  to  this  rtiio  i«  iifiVirded  by  eases  in  whieh  irritability 
i»  imiintaiiied  by  iiii  adiifsinn  of  the  iris  to  the  cicatrix :  and  when- 
ever suc-h  an  adin^fliiJii  exisr-i,  whether  it  is  productive  of  irritation 
or  not,  its  detachinoiit  sbould  l>e  the  first  consideration  in  the 
snrgioil  treatment  of  the  cane.  Very  fre()ucntly.  the  position  of 
tlie  cieatri.\  will  be  such  as  to  interl'eri:  with  vision  by  covering 
the  pupil,  and  hence  to  require  the  forniHtion  of  an  nrtilicinl  putnl 
in  order  to  restore  the  eye  to  usefulnoiw;  mid  in  some  cases  tne 
position  of  tlic  lulbcsiun  may  be  such  that  its  detachmotit,  and  thii 
formation  of  an  artificial  pupil  in  the  he^it  [Kwition,  may  wirhoul 
dijlicnltv  he  a<'i-oinpti--<licil  siinultaneouiily-  When  this  ia  not  the 
case,  it  is  distinctly  In'ttcr  to  dn  one  thing  at  a  time,  and  to  detach 
the  adhesion  lii-st.  This  nmy  often  be  aceompHahed  by  introducing 
an  iridectomy  knife  at  the  part  of  the  eorneo-scleral  junction  which 
i«  nearest  to  the  adhesion,  and  by  directing  the  point  in  such  ft 
manner  that  it  may  jH'rforate  the  centre  of  the  band,  whieb  «ill 
tiiun  he  iwvered  on  either  side  of  the  perforation  as  the  angular 
blade  is  pnshed  onwards,  When  the  lens  would  be  enilangered 
by  this  proi^'cditijj.  as  when  the  aquoons  humor  escapes  by  the 
Bide  of  tlte  hludc  hetore  complL-te  division  of  the  band  is  efl'ected, 
the  knife  may  h«  at  once  willidrawn,  and  the  operation  completed 
by  H  cutlinjr-bouk  or  by  scissors.  The  hook  which  I  (iud  moat 
useful  is  a  tritlins;  iiKxIilication  of  one  that  wn»  i-ontrivi-d  by  Mr. 
i^treaifeild  for  llio  piinioscof  separating  adhesions  of  rhc  iris  to 
the  anterior  cajMule.  It  is,  in  elfcct  a  tiny  s]ialnla,  sinoolh  and 
voundcd  at  its  extremity,  bent  on  the  tlat  like  an  iridectomy  knifv, 
ami  with  a  cutting  nofh  on  one  side  of  its  blade.  It  in  intro- 
uiiced  through  the  wound  and  carried  forwards  until  the  band 
iscnuglit  in  the  noleh,  so  that  it  may  he  divided  as  the  blade  is 
withdrawn.  In  withdrawing  any  kind  of  honk  from  the  anterior 
chamlier  it  is  necessary  to  be  careful  thai  it  does  not  cwtch  in  the 

Eosfcrior  lip  tif  the  opening  ;  and  for  this  purpose  the  roint  of  the 
ook_should  be  turned  a  little  forwards,  and  its  back  should  be 
kopt  in  contact  with  the  angle  of  the  wound".  If  ecitutors  are  used, 
the  beet  form  will  usually  be  the  iridotoniy  scissors  of  M.  de 
"  ecker,  shown  in  Fig,  <Sii,  which  have  blades  with  smooth  and 
rounded  oxtrcinitics,  and  arv  Ibereforo.  if  used  with  due  eare, 
I'ttle  liable  to  iujuru  th«  capsule  of  the  lens.     They  should  he  in- 
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tTDdncM  cIoBed.  through  a  «m»1l  opcnin;^.  eufterecl  to  expand  when 

thei-  rcaob  the-  ailhi-«toti,  punhed  ou  to  tuclude,  and  then  closed  to 

divide  it.     Ill  all  thi^copt-nilioii^  tho 

iiitnniaiont.  whctht-r  knifo,  iionk,  or 

scii-sor^,  fihoiild  never  cr(»K  the  )>ii{>il 

10  reach    the   adtie-iioii,  Imt   should 

alu'ay.i  Iwi entered  at  the  nearest  [to'iut 

of  the  periphery  of  the  cornea  ;  ae  in 

DO  other  way  can  the  sat'etf  of  the 
tens  beasaure'd.  For  the  same  reason, 
lod  also  to  ai'oid  delaehnient  of  the 
iris  at  its  cifiarv  margin,  the  trai.-tion 
of  the  hook  iiiufit  aluay!!  he  from  the 
iidh«ion  lowarde  this  margin.  In 
nio«l  caM^^.  however,  iin  artitieiiil 
|xip«l  for  (he  improvcnient  of  vittioii 
mn»i  he  made  in  the  oppoe»ile  diree- 
timi,  K'liere  the  diatnuoe  from  the 
[■eriphery  of  the  cornea  to  the  adlie- 
sion  is  I  he  greatest,  and  where,  con- 
sequently, the  hroadeat  band  of  clear 
cornea  is  available.  Kor  this  reason 
it  is  often  imnoii^iNe  to  make  the 
artiticial  pupil  through  tlie  «ume 
wound  hv  tneanti  of  which  delath- 
ment  of  the  ndbcsion  is  etl'celed  :  tiiid 
hence  the  two  ojieriitionH  t'iiti  eeldom 
be  performed  at  thesiiiiietime.  When 
once  the  iris  iti  nvl  free,  and  a  sufH- 
dent  interval  for  the  recovery  of  the 
tye  bas  Wvn  jn-rTuiiteil  to  eliiji^e,  Ihu 
■rtificii(l  pupil  may  1>e  tnude  in  the 
jioitiiioii  which  wil!  he  liketv  to  tillonl 
iliehe.-<i  i\>Aullit.  itefi>i-edeeid)ngu[ioii 
tliia  position,  it  is  proper  to  ascerliiiii 

liuw  tar  ihecnrvaturesof  the  cornea  may  have  been  altered  by  the 
forntation  and  contraction  of  the  eicatnx.  For  this  jmrjiose  the  best 
oielhi^l  isfully  to  dilate  tho  rm]iil  with  atropine,  and  then  can-fiilly 
to  fttmly  the  erect  image  with  the  i>phrliainioitcof)e.  I'he  artiHcial 
(iQpil  imiy  Ik"  plsieed  hebitid  any  |iart  of  tho  cornea  through  which 
the  fitnulier  ri-tinul  veni^eU  appear  clearly  detiued  ;  for  in  sncb  a 
place,  even  if  the  corne-u  \»  tlutteiied,  it  in  not  distorted,  and  the 
tyc  will  at  the  wop*!  be  hyperiiietnipie,  n'lunring  the  habitual  uw 
ef  n  convex  k-na.  -Ilul  n  pupil  uiii't  not  be  made  liehiiid  n  part  of 
Ihe  cornea  through  wbieh  tliesniuller  ve-'<M.']t<n]i[)eitreilbvr  wavy  or 
Murrdl,  U^canse  here  we  shitll  no  longer  be  dcjiling  with  a  siirlincQ 
of  rvvohition  Imt  with  one  which  is  dislorti>d  a«  well  an  alteitnl, 
and  distorted  in  attch  a  manner  that  no  lens  will  correct  iia  tanlta. 
If  the  indistinctness  of  the  vessels  ia  limited  to  sneh  as  proceed  in 
certain  directions,  while  others  are  clearly  visible,  the  fault  may 
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riTTUvdiuTde  by  a  cylindnonl  lens,  to  bo  di-teniiinod  and  uM-d  in 
tlie  WHY  wliitli  I  «Iih1I  bavo  ot-ciivton  lo  dtscrilw  in  tr\*jitin^  of 
AsiigRjaiihni ;  inui,  if  no  (li.*(ini;l  view  of  vessn'rU  can  hv  nbtiiitivd 
ibrougb  any  [lai't  of  the  cornea,  tben  it  may  be  doflimblc  lo  make 
a  pmiil  in  tlie  besi  plaoe  that  can  be  discoverpd.  Otliwr  things 
Iwiiit;  ociiial.  an  artilicial  pupil  is  moat  useful  in  the  lower  and 
iiinor  f|im<lrttiit  of  the  eye ;  next,  if  made  directly  inwai-ds ;  next, 
dirwtly  dow  inviirdi^ ;  mid  tboii,  in  sui;ce«sioii.  downwards  and  oni- 
wanin.  outwiinU,  n^iwardi*  ;uid  ontwurd",  directly  upwarrls,  and 
la«ily  iipwanU  iiiid  Inwarda.  When  nmde  in  cither  of  the  two 
last-nnnied  poHitioim  it  is  often  deRimble,  at  a  «iil>ge(|uont  period, 
to  divide  the  anperior,  external,  and  interim]  recti  niuoeli-K.  iw  that 
the  incronecd  reliitive  stretigtb  of  the  interior  rectus,  may  bring 
dnwii  thf  npj*r  part  of  the  cornea  towards  the  middle  of  tb« 
I>aljiei.ral  fissure. 

[The  rilaee  of  election  for  ati  iirtilieial  ])U|til  in,  donbtle^,  to  the 
nasal  siiie,  and  on  or  a  Utile  below  tiio  horizontal  meridian  of  the  _ 
eye,  and  the  next  best  locatinn  would  seem  to  Ik*  in  the  outer,  orfl 
outer  and  lower  quadrant.  It  is  important  that  the  pupils  of  the 
two  eycg  be  nearly  upon  tiie  same  level,  und  therefore  the  choice 
of  position  for  an  arliliciid  jiupil  must  often  turn  upfni  the  posi- 
tion of  the  pupil  of  llie  other  eyo,  Uegard  niu!<t  be  iMiid,  too,  to 
the  ptisition  of  the  tissnre  of  the  eyelids  relatively  to  ttio  cunioa. 

The  autlior'n  pro(K)s«l  to  divide  the  superior  reef  us  inu«c1e,  to- 
gether with  the  a-etUR  inlernuB  and  extemus,  can,  of  course,  bo 
entertained  oidy  in  the  ease  of  n  person  who  has  lost  flic  other  eye ; 
otberwirte  vertical  diplo[iia  would  be  produced.  Kven  in  sm-li  eases 
an  opcnvlioii  njion  the  upper  lid,  as  for  ptosis,  would  be  a  sji fer,  and 
probably  a  betler  proeeuure, but  even  tnis  will  seldom  be iiidiiutcd, 
II  we  may  judge  from  the  exiwrienee  of  ciiiaract  extraction  by 
Von  Oraefc's  mctboil,  in  which  we  not  unfrt-quenlly  see  the  pupil 
drawn  far  upward  behind  the  op|>er  inarjrin  of  the  eomea.] 

In  the  iH.-itbrniance  of  the  operation  it  must  be  remembered 
fiiat  tlif  ulijeet  in  view  is  to  make  ii  siniill  :ii>erture  f()r  the  adnna> 
sion  of  ligiit.  A  large  iirlilieial  pupil  never  atlords  such  good 
vision  a*  a  ismall  one;  and  un  arlihciiil  pupil  which  exposes  much 
of  the  i)eriphery  of  the  ieus  is  always  olyoctionablc.  It  is  lliere- 
fore  prowT  to  make  a  siniill  external  wound,  which  ebouitl  be 
wholly  in  the  si-lero-corneal  junction,  and  .scarcely  ever,  on  aeoount 
of  tht!  0]iiicilv  which  migiit  attend  il,  in  the  clear  eonioa.  The 
narrowest  iridectomy  knile,  or  a  broad  cutting-needle,  will  be  auf- 
rtcient  for  this  purpose.  If  <he  iris  should  at  once  bulge  ihroueli 
the  wound,  it  may  be  seized  with  forccp,  drawn  out  very  gciilly, 
and  cut  off  with  scissors  elose  to  the  point  where  it  is  held.  The 
remaining  jwrtion  will  generally  return  at  once  within  the  cham- 
ber ;  but'  if  it  should  not  return  it  may  be  gently  replaced  by  a 
Kobe,  or  by  the  end  of  a  strabismus  hook,  and  the  reduction  may 
completed  by  removing  the  sjieeulum,  and  making  light  ro- 
tatory  friction  ot'cr  the  wound  through  the  medium  of  the  closed 
ej'olid.     If  the  iris  does  not  bulgej  it   must  be  drawn  out  by 
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Ttrreirft  binnt  hook,  or  by  such  fine  cnniils  or  other  forceps  u 
will  lasa   throneh   tho   cimall  incision.     The   frjrce[«  should   be 
iMroau(««l   dosM  until  their  teeth  approach  the  niarjcin     ^^  ^ 
of  the  pupil.     They  must  then  he  suffereil  to  expand  a  verv 
Ultie.  must  Iw  clneeil  uiion  the  small  fold  of  iris  which  will 

!in»ent  itiwlf  l^etncon  tbcin.  aiu]  must  be  gently  with- 
Inwh.  tho  irii'  lieinK  «nt  iind  Ircntcd  m  before.  TyrrLil's 
hook  iFis.  K7)  MhouM  bu  inlroiluei'^  with  the  »huft  uud  tbu 
best  portion  both  in  the  plane  of  the  ind^ioii,  iiutil  the  ex- 
imniiy  of  the  bent  [>ortion  bast  palsied  beyond  ihe  nittrgiii 
of  the  piiml.  The  exrremily  should  rbeu  be  turned  bai-k- 
vanjs,  and  the  hook  withdrawn  a  little,  ro  as  to  eateb  the 
maiviit.  When  this  is  well  euj^ngetl,  the  extremity  ehould 
betunied  forwards  towanln  the  comen,  eo  that  the  hook, 
brioging  the  iris  with  it,  niav  be  drawn  out  easily  through 
iLe  wound.  The  scissors  should  l>e  held  prepared,  and 
(kdulil  divide  the  iris  ati  soou  as  the  hook  is  clear  of  the 
f^.  Whatever  moile  of  opcniting  'is  Jidopted,  a  sudden 
toll  of  the  eye  whilst   the   iris  is   bein^  drawn  out  may 

Pgrmly  embarrass  an  ini>x|>ericiK-ed  om-rutor,  uiid  may  cuitse 
Eiiii  to  dclueh  u  much  hir^r  ]>ortion  thmi  he  intended. 
Tlie  itrtu-tieed  o|ihth»huie  surgonn  a(.rqniri-B  Ihe  art  of  niak- 
wf  a\9  hands  neconimodate  tbeiii»t-lve«,  nlmottt  iimtini^t- 
irely,  to  snob  movemenld ;  but  the  bt-fiimier  will  do  well  to 
guard  nt;nin»t  llieni  by  Ix-iiij;  very  niretiil  that  the  decree 
of inie.iilieTiin  \»  Autfici^-iitly  profiunil,  and  by  having  the 
5li>be  fixt-d  by  »«  a.-<si«iftut  during  this  critical  iteriotl  of  fiie 
operation. 

Two  other  methods  of  makint;  an  artificial  pupil  have 
hten  devisetl.  one  bv  Mr.  C'rilolu-rt.  the  other  by  .Mr,  How- 
man;  and  the  result  obtained  by  Mr,  Uowuian  s  oiieralion 
t*  bn>nght  about  in  a  diU'iTeiit  iiiHimer  by  M.  de  Wecker, 
Mr.  Critt'helt's  operation  was  Milled  by  him  iriilo'/esis ;'  and 
it*  objeet  is  to  detercnino  precisely  the  »izc  and  [wsition  of 
ihe  new  oj^H^-ning,  and  also,  in  sume  etuoi.  to  kiive  the  ualu- 

•  n\  eonlructile  margin  of  thu  pupil  intiict.  For  this  pur- 
pwe  be  Minken  it  smiill  ineitiioii  into  the  ntiterior  ehnnibor 
m  the  usual  manner,  and  plaepi*  a  tiny  loop  of  silk  upon 

»lhe  globe,  in  audi  a  way  that,  it  may  eneirde  tlie  ineision. 
He  next  inti-odiices  hia  hook  or  foreei>a  thi'ongh  the  loop  and  the 
beigiou,  seizes  the  iri*,  and  draws  out  the  portion  seized,  .^^n  a*. 
Bfltant  then  fHcks  up  the  two  ends  of  the  silk  with  two  [wira  of 
dlia  forceps,  and  tiglitens  the  loop  so  as  to  strangulate  the  portion 
1^  iris  which  ha«  been  drawn  out.  "Vim  portion  drone  otf  in  a  day 
Or  two,  and  leaves  llmt  with  which  it  was  onginufly  continuous 
iucarfvnited  in  thed<^7itrix  of  the  incision. 

Kor  the  suee>'**ful  [M-rformuine  of  thi«  opcriitiiiii  it  is  necessary 
that  the  ends  of  the  silk  should  be  seixcd  uud  tightened  vvc-uly 

'  [Mr.  Cril«l>«U  niincd  hi*  opcrntion  irvidetit.     See  Oj'/i.  Ifory.  Rr.p.,  1,  p.  SSO.] 


ttnd  promptly,  by  a  movement  which  ahnll  neither  displace 
circle  of  tne  loop  from  foutnet  with  the  globe,  nor  dm^  it  away 
laieiiiUy  from  the  tiici^iou.  Thtise  three  requirement*  are  dilBcuft 
of  accompiishmeiit,  more  difficult,  certainly,  thau  to  mnkc  the  in- 
citiioii,  place  the  loop,  and  draw  out  tlie  iris:  from  whutirc  it  fol- 
l(in-8  that  iriilodeais  is  only  pnictimhlc  when  the  surgeon  cuu  com- 
mand the  help  of  nn  ax-'tiiitiuit  who  in  al  leHst  •Kiunlly  skilful  with 
himself.  An  ingenious  Oermnn,  whoAo  name  e»eu]>e*  my  rwolleu. 
tion.  I'arlly  ovei-oame  this  Itmitatimi  of  the  npiilitatiility  of  rh« 
proei'dure.  Me  eoriiitriictcd  an  instrument  not  unlike  a  miniature 
]iolyt>u#  8nnre,  hy  means  of  which  the  principal  ojiei-alor  WHri  en* 
abled  m  control  and  tighten  the  loop  himself;  and  in  thia  way  a 
more  extended  esperiouce  of  the  oiieralion  waa  obtained,  Ilefore 
long,  easts  wore  recorded  in  which  the  Incarceration  of  the  irie, 
thns  deftignedly  aecomnliv^hcd  hy  mechanical  means,  was  followed 
hy  results  like  ihusc  winch  arc  apt  tu  attend  njion  the  incarcera- 
tion produced  hy  accident  or  dii^Ciise ;  thai  is  to  nay,  by  intractable 
intlammation,  commonein^  in  the  iris,  extending  to  the  ciliary 
body  and  the  choroid,  »ni\  terminating  in  wasting  of  the  cyobalt 
and  Io««  of  sight,  with  jmssihie  sympathetic  involvement  of  the 
other  eye  also.  Th«  ninjnrily  of  Rurgeons  eonniiler  these  risk*  t<.«o 
great  lo  he  incurred:  Imt  I  believe  that  .VIr.  (.'rilchelt  himself  ^till 
performs  the  o|iGration  in  suitable  cases,  and  that  diaastroutt  n- 
suits  have  not  fallen  under  his  own  observation.'  It  is  irile  to 
observe  that  no  amount  of  nej^ative  testimony  can  outweigh  that 
which  is  ]H>sitiva:  and  the  circunistnncoii  of  Ix)ndon  n|ihlhalmic 
practice  fire  Hneb  that  a  patient  who  hecnnies  the  I'ietim  of 
ti-ouhles  which  ho  did  not  expect  will  often  carry  his  griefs  to  the 
hospital  or  the  consulting  room  of  some  fresh  adviser.  Hence  it 
hapjH'Tte  that  we  nil  have  opiwrtunitiea  of  seeing  the  occaeional 
failures  of  those  who  are  haoilualiy  rewarded  ny  deserved  boc 
cees:  and  we  all  learn  modesty  from  the  knowledge  that  ourowa 
failures  arc  certain,  in  their  turn,  to  uD'ord  materials  for  the  eii^H 
lightetieil  !ind  cutidid  criticism  of  others.  ^| 

.Mr.  Bowmarrs  method  is  lo  incise  the  iris  radially,  from  tbo 
pupillary  margin  towards  the  periphery,  thus  making  a  mere  slit, 
the  edges  of  which  will  afterwarus  separate  ho  as  to  all'ord  tbo 
retiniii-'d  opening.     He  first  made  a  puncture  through  the  cori>va 
at  a  point  oinmslte  to  the  intended  ineiAion.nnd  through  Ibis  pmio- 
ture  mtrodnced  into  the  anterior  irhamlier  a  very  narrow  tiat  knife,^ 
with  a  blunt  extremity  and  one  cutting  edge.     This  kiiifi-  wai^S 
curried  across  the  chamber,  and  was  made  tn  pass  between  theiris 
and  the  lens  for  a  sufficient  distance.     The  eage  was  then  turned ^ 
towards  the  cornea,  and  the  iris  was  divided  by  cutting  agninrtfl 
"  the  cornea  as  the  knife  waa  withdrawn.    The  slight  incimoQ  which" 
I  was  sometimes  made  through  Desceinet's  membrane,  or  even  into 

■  [Ur  CnlcliPit  mad*  tli«  IncUInn  In  tha  inLn^partnt  o(irn««,  wh*raM  Uiv  0«r> 
ntnti  xirui-oiiH  i!i'ii"riill,v  inuilt-  il  much  furtliiT  luiL'k.  itnd  in  Ihe  bcKth.  ■  diffflrcfiiw 
wlik'h  miiv  ai-i  liir  lo  cxjilnin  Ibeir  rfi^urdfd  bnJ  rumlu.  Crilcbctl'*  i>p«nitI<iB  U 
awt  cipi'duUv  diQloiilI  »r  iinrroritiHiK-o. ] 
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the  conieal  tissue.  U  Mid  not  to  Iiavc  boen  produt'tivo  of  inconve- 
nience ;  and  the  slit  in  the  iris  has  liecu  found  to  gape  in  a  snti>^ 
&ciory  manner.  M.  do  Wooker,  hnwevcr,  wlio  approvw]  ol*  the 
radial  incision  in  the  iris,  hut  not  of  the  cni'M<>fl]  wound,  deviwd 
tbe  fictasore  already  shou-n  in  Fig.  GG,  and  u^ws  them  instead  of  the 
knife.  Thev  are  intro<luced  at  the  tianie  jvoint  and  in  the  Mime 
dirwtioii,  allowed  to  expand  when  they  reach  the  jinpiilarv  ninT^in, 
tnd  then  pushed  on  so  as  to  include  the  iris  between  their  hladea, 
aad  to  divide  it  as  thoy  are  closed  to  Iw  withdrawn.  Of  Mr. 
Bowman's  0[>emtion  I  hiivo  no  [K'rHonal  experience,  nor  have  I  Been 
uj  eye  upon  which  it  has  Ix-uu  perfurincd.  M.  de  Wecker's  method 
I  have  pracrii-ed  in  «'vcrul  case*,  ui<niilly  with  fairly  pood  p-'sulta, 
Bnt  I  regard  it  m  Wing  hewl  willi  ditIieu1lii-«  and  sources  of 
',  danger  for  wliieh  there  are  no  ooinpeiii<atiiig  udvanhisi-i*.  There 
is  much  risk  of  wnundiini  the  anterior  eaiisuTe  and  producing  ciita- 
!  ract :  there  ia  some  risk  of  dislocating  the  lens.  As  the  aqueous 
:  humor  escapes,  the  iris  rises  against  the  scissc^r-hlndos  and  infuMs 
I  Ibem,  so  that  it  ia  not  always  easy  to  In-  sure  that  the  ^"ooierior 
;  blade  has  really  passed  behind  tlie  niaririn  of  the  pnpil.  M.  dc 
I  Wecker,  who  admits  ihe»e  ilifKcultii.-s,  oonlemU  that  they  shonid 
Ik  disregarded  by  thesklHul  surgeon:  and  I  shonid  he  in  absolute 

^ agreement  with  this  view  if  there  were  anything  to  be  gained  by 
dwregarding  ifaeni.     But  the  patients  on  whom  1  have  performed 
jddotoiiiy  {lis  he  calls  this  procLHiure)  have  not  obtained  nnicli 
iteler  si^ht  than  1  should  have  exnetrtctl  fnmi  a  small  and  nell- 
]ilarcil  indwlomy:  and  ihia  being  the  case,  I  think  that  the  riska 
Hitendant  upon  the  foniicr  method  require  sl-Hous  consideration. 
They  arc  not  to  be  entirely  set  aside  by  any  amount  of  dexterity; 
beeauKi*  tliey  may  ho  dvrtcndcnt  upon  xtoiiic  action  on  the  part  of  the 
patient  wbivh  is  hcyond  (he  control  of  the  o}>L>rator,  such  as  some 
ndden  movement  of  the  hcnd.  or  of  the  eye  itself     A  source  of 
dilBenlty,  in  an  eye  ojier»tioii,nin9l  nece-**anly  bo  also  a  source  of 
occnsionnl  fitilnre ;  and  I  feel  sun'  that  any  one  who  la-rfonncd  iri- 
'        dntoniy  a  hundred  times  would  have  to  regret  the  loss  or  serious 
injury  of  a  certain  (possihly  very  small)  percentage  of  eye*,  which 
I        would  have  been  sa%'ed  if  iridectomy  had  been  practiced  upon  them. 
In  iridectomy  we  may  almost  say  that  there  is  no  riak  whatever, 
or  at  ino«t  a  risk  so  small  that  it  is  scarcely  numerically  appreciable. 
On  thiis  ground  alone,  if  on  no  other,  I  scarcely  think  tliat  I  shall 
be  seduced  iVotn  my  allcginnire  to  it  by  any  new  contrivances,  how- 
1^  ever  ostfnl  or  ingenious  they  may  at  first  sight  upijejir. 
^h     8inc*:  the  foregoing  [Kiragraph  was  written,  and  indeed  while 
^"  these  Jtuges  wcr'  parsing  througli  the   press,  it  iKJcurrcd  to  mo 
that  M.  oc  Weekcr'a  ecis8oi>  would  afford  n  means  of  making  un 
iride<-Ioiny  for  opiii-al  purjH'Wit  in  a  siniplo  niaiiner.  hy  cxeip'iiig  a 
very  narmw  radial  plait  of  the  iris  without  drawing  out  thai  nieni- 
bmiie.     However  small  may  be  the  opening  through  which  an  iri- 
dectomy is  made  in  the  orclinnry  way,  the  resnlting  eolohoma  will 
I'efleti  be  larger  than  the  surgeon  either  expects  or  desii'es:  and  we 
have  no  means  of  limiting  pi-eciaely  the  dimensions  of  the  piece 


«xds«d,  cither  aa  regards  its  bruiitlth  or  itti  extent  towards  tbe 
viliarv  margin.  The  power  to  cut  a  aniall  V-nhapL'd  notch  in  the 
iris,  a  notch  with  its  lia*c  to  tho  pupiihiry.and  it«upex  to  the  cili- 
mrr  border,  and  to  dct«niiinc  apttroximatcly  the  »izv  of  this  notch, 
would  oRcii  btf  u*ot«l  in  pPiictioo.  not  only  in  ca»c«  of  central 
coniciil  opii>-ity.  but  hIso  in  a  form  of  oatamct  of  which  n  dcscrip- 
lion  will  lie  given  in  a  aubsequt-iit  chapter.  I  have  trnt'ccGikil  in 
acc^mpliiiliiiiv  this  object  in  a  tew  casea,  by  introdticinir  M.  de 
Wei'ker's  acissora,  with  closed  blades,  through  a  very  small  o|X!<^H 
ing  iininetliately  in  front  of  the  plane  of  the  iris,  ana  by  anftorin^^ 
them  to  expand  ns  soon  an  tho  olimt  extreniitiee  of  their  blade* 
reached  (he  pupillary  aroa.  As  tht'  blades  expand,  an  esca[ie  of 
aquiK>as  huniur  lifts  a  pluit  of  iris  between  their  edges,  and  this 
plait  is  excised  as  they  are  closed.  In  the  cases  in  which  I  have 
nlrfsidy  "jK-Tated.  I  bavi.'  found  no  ditVic-ulty  in  withdrawint;  the 
bit  of  detached  iris  from  tbe  anterior  oluimbfr;  but  Messrs.  Weiss 
are  eoniHructing  ftir  ino  a  [uiir  of  ejiecial  scisson*  for  thu  jjurpoee, 
furninbcd  with  minute  tftcrli,  and  intended  to  hold  and  remove  the 

[liece  as  it  ia  cut.  It  is  neoesBarv,  of  coni-se,  to  be  careful  of  the 
ens,  and  on  thici  aci^ount,  to  direct  the  bladea  from  The  wound  of 
entrance  rather  toivnrii«  ilic  centre  of  (he  cornea:  hut  I  am  dis- 
po«e<I  to  think  that  tht-  <ianirer  of  producing  traumatic  ontaratt 
will  be  less,  by  this  method,  than  either  by  that  of  Mr.  Uowman 
or  of  M.  de  \i'ecker,  and  also  that  it  will  he  possible,  after  a  little 

{roetice,  to  regulate  tbe  size  of  the  plait  of  ins  with  niucli  nicety, 
^ntil  farther  ex|»epieiice  baa  been  gained,  it  would  l*e  imp<^siiible 
to  s[)eak  with  any  certainty  concerning  tho  practical  adv.intaii;es 
which  may  attend  ujion  this  mode  of  operating,  or  concerniiiif  the 
risks  by  which  it  may  be  lieset.     I  mention  it  only  for  the  sake  of 

{tiaoing  it  upon  rcconl,  and  may  probably  publish  the  results  of  a 
aiyer  number  of  operations  on  sonic  future  occasion. 

Whatever  mvthfKl  of  making  an  arlilioial  pupil  is  selected,  it 
ma^'  generidly  be  put  in  practico  before  the  cornea  has  attained  its 
ultimate  ilf'srri-e  01  rc*lornti«ii  to  traiwpareiicy  ;  and  hence,  when 
the  wye  has  fully  recovered  from  the  operation,  it  is  often  desira- 
hie  to  persevere  with  Ireatniont  for  the  imrpose  of  promoting  tbe 
disapiicaraiice  of  conieul  infiltration.  To  this  end  it  ia  usual  to 
employ  stimulating  applications,  changing  them  from  time  to 
time;  and  perhaps  menuiial  ointments— especially  I'agenslveber's 
ointment  and  Williams's  citrine  ointment — are  the  mcwt  gcnemlly 
ns<.'ful  ill  severe  cases  I  have  continued  for  many  montlirt,  at 
intervals  of  three  or  four  weeks,  the  subconjunctival  injectiou  of 
the  solution  of  chloride  of  sodium. 

/tt  hcnover  there  is  an  opaque  white  cicatrix  of  a  permanenC 
character,  the  result  of  absolute  loss  of  conicul  tissue,  it  may  be 
^uiaguised  by  tattooing  with  Indian-ink,  so  that  if  central  it  may 
limtate  the  itatural  pupil,  and  if  lateral  it  nia}*  at  least  cease  to 
be  an  obvious  distigurt-mcnl.  This  oficration  is  ofl^^n  u  grwit  boon 
to  domestic  servants,  and  to  various  clnsites  of  artisans,  with  whom 
-  conspicuous  blemish  in  an  eye  may  be  a  formidable  obstacle  t 
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proruHne  onmlovnii'iit.    The  practice  ilut««  from  verr  remote  uo- 

tKjuit;: l)iit  It:*  modem  )i»c  i»  quite  recent,  am)  i»  due  to  tlie  fer- 

lilu  brain  of  M.  tie  W'ecker.    Tsttooiiif;  may  be  [icrformeil  with 

*uv  «hiir^i>oiiiteil  inatniment — and  a  common  vaociiiating  needle, 

irith  a  tfrt>nve  in  the  blade  which  will  carry  jii^ment  in  (>lni«  of 

l,vtnph,  will  be  found  to  answer  very  well,     For  a  larsfe  aear  ilia 

cnatnniarv  to  nso  a  little  bundle  of  three  or  four  eewmg-ne-edlen, 

fixed  together  in  a  handle,  bo  us  to  make  three  or  four  punctures 

at  each  thrust.     Au  anicBtbetic  sbould  be  friven,  the  eyelids  held 

open  by  a  speculum,  the  eyehall  fixed,  and  the  cicatrix  covered 

with  Indian-ink  rubbed  down  with  water  to  the  coueietence  of 

tkick  ercum.     This  \g  then  M  be  priukiil  into  thv  opiirjiie  tmue  as 

iiKHiltnury  tattooing;  and  the  ink  may  be  wiped  otf  with  tbetip 

of  a  firiecr  from  time  to  lime.  !<o  a:*  to  uncover  tbw  war  for  insjioc- 

tion  and  to  show  what  pn>grc-as  has  been  nrade,  and  ivhat  portions 

bave  c«CAiicd  tbe  rieodiea.    Sometime*  a  sinele  ojieratioii  will  »uffii-e, 

aonu'time?  it  may  be  necessary  to  reiieai  the  iirm^esa  on  account  of 

patches  which  are  insufficiently  cofored.     Whilst  the  pinictiire^ 

are  l^eint;  made,  it  is  well  lo  apply  a  morsel  of  spuuj;e  to  the  ouier 

part  of  the  mantin  of  the  iipfier  lid.  to  abttorb  tears  which  would 

otherwise  flow  o%er  the  eoniea ;  and  tbe  »(>eculnm  should  be  left 

in  place  for  a  few  minutes  after  the  puncturesare  completed.  Tbe 

nibseuuent  irritation  is  of  the  most  trifling  ebiiracter,  and  the 

tattooing  may  )>e  repeated  in  u  wei-k  if  ru^ieliliun  should  be  neces- 

an:    By  this  means  u  white  sfiir  may  be  so  Ltimplcfcly  concealed 

iw  to  lie  almost  inviaiblc  except  when  the  eye  is  seen  iu  profile,  and 

wbrn.  of  cuun^e.  the  black  de{iosil  on  its  Aiirfiicc  becomes  apparent. 

When  an  ulcer  of  the  cornea  ha»  b«*un  of  ituoh  extent  and  depth 

M  Iu  pnxlticc  a  complete  stapbylonin,   the  oidy  object  of  the 

flugeun  will  he  lo  eiiabtc  the  patient  to  wear  an  artificial  eye  to 

nneeal  the  deformiiy  ;  and  Iben,  itt  every  in^^titnc-e  in  which  there 

wanv  likeliboivl,  or  even  [ms^ibility,  nf  the  pn-scnce  of  changes  in 

I b«  deeper  [>arts  which  might  produce  s_vin;>albetic  ophtlmlmia, 

it  becomes  necessary  to  enucleate  tlie  diseased  organ  as  a  whole, 

kaviiig  a  stump  to  be  formed  by  its  muaetes.     When  this  danger 

Joes  not  exist  it  is  better  to  remain  satisfied  with  the  i-emovaPof 

the  front  portion  of  the  globe.     The  iioBterior  half  op  two-thinla 

it  the  eyeluLlI  will  fonn  the  titidctis  ut  a  comparatively  large  and 

movable  stump,  on  which  an   artiticini  eye  can  be  placed  with 

greater  a<Ivantagc  than  on  one  whiidi  is  composed  «f  muscles  only. 

Id  former  times  il   was  customary  Kimply  to  cut  olf  a  corneal 

Haphylonm,  and  to  leave  tbe  re^t  of  the  eyeball  to  shrink  and 

cicatrize  in  ita  own   time.     Mr.  Critebett  greatly  improved  on 

tiis  method   by  the  oiterat.inn  commonly  calloii  after  his  name. 

He  tmnslixed  the  eveball,  behind  tbe  ciliary  region,  liy  two  or 

tJiree  semicircular  threaileil  ntcjilea.  excised  the  jmrtion  in  front 

of  them,  and  then  drew  tbe  neeilles  through  and  tied  their  threads 

ia  such  a  manner  as  Uy  unite  the  g:i]nng  wound  in  a  hnri/ontal 

line.     The  sutures  passed  through  retina,  choroid,  sclerotic,  and 

tonjoDctiva.     The  stumpe  obtamed  by  this  procedure  are  ex- 
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Iremely  good,  and  they  present  internal  and  external  angular 
pfnjoctione  on  behalf  ot  which  it  is  cluinim)  that  Ibey  atfora  to 
sn  artilicial  eye  a  hold  nf  |«wular  cxeolleiicc.  I  have  practiced 
ihU  operation  mnny  tini«)i,  and  with  the  best  r(Mult«. 

Early  in  hwt  ^oar,  howcvL-r.  a  i»tronsr  liwilthy  agriciiltnral 
laborer  wimo  to  .**t.  Oeorsri-V  Mo^ipilal,  with  oiiiii|.l^-le  «1uphyl<itna 
of  lu»  rijrlit  voniea,  (lie  rpsuU  of  a  wonnd  tVom  a  tln'rri,  run-ived 
while  "hoiljriiis-'  'I'li*^  "^y*"  was  lost  as  an  oi-^an  of  vinion  anil  tlic 
protrusion  was  imsiii^htly-  1  performed  Mr.  Critchetlaojieralioo, 
and  obtflinni  a  stinnp  which  ap]ieared  to  leave  nolfaine  to  be  de- 
sinid.  The  man  returned  to  his  lioine,  but  came  back  m  n  month 
or  six  weeks  with  advanced  sympathetic  ophthalmia  of  his  remain- 
ing  ove.  Enucleation  of  the  Btiimp  was  iniitiGdiately  praciii-cd ; 
but  tlie  ophthalmia  ri'siotcd  all  treatment,  and  vnded  in  total  Icmb 
of  sight. 

It  is  well  known  that  tlii;  ordinary  cuuso  of  sympathetic  opb> 
thalmia  i«  irritAtion  of  a  ciliiiry  nerve.  In  this  ease  it  is  po»(sil>le 
that  the  irritation  may  have  hei-n  due  only  to  the  traotion  of  th« 
cicatrix:  hut  I  think  it  moi-c  likely  that  a  ciliary  nerve  was 
lacerated  by  one  of  the  transtixJiig  needles.  Such  an  awiiiont, 
although  the  chances  are  many  rhat  it  will  not  happen,  is  one 
aguiiisi  which  it  is  imjmssible  to  guard;  and  I  therefore  aoC 
myself  to  contrive  a  aiil»Btitiife  for  Mr.  Oritchett'a  operation,  one 
which  should  avoid  its  rieUa,  and  which  shouUl  secure  all  it 
advantngcM.' 

For  this  ptirpnee  I  now  divide  the  conjunctiva  with  scissj^n^ 
close  to  the  corneal  margin,  and  detach  it  from  the  subiaceut 
parts  nearly  to  the  c(|uat<>r  of  iho  eyeball.  I  then  take  a  s()iiinl< 
hook  with  an  lye  in  its  |>oint.  carrying  a  silk  thread,  aiid  by  thta 
means  I  pas«  a  t^ei^uinitc  ligature  under  each  of  the  rocti  innacl«s 
in  succession.  I  tie  eneli  ligature  around  the  tendon  under  which 
it  li««,  almut  a  line  from  its  insertion  into  tho  iwlerotic,  and  thou 
divide  each  tendon  at  its  insertion,  so  that  1  can  si  ill  eommaiid  the 
lUUBclee  by  the  ligatures  atluebed  to  them. 

The  next  step  is  to  remove,  in  tlie  ordinary  way,  as  mneh  of  liio 
evoball  as  oireu instances  may  require.  This  done,  I  lake  a  iie<-«llo 
tlircjided  with  tine  carlKilized  catgut,  and  pass  it  throuj^h  tho 
tendons  of  the  suiierior  and  inferior  recti,  jnat  l>ehind  the  lieattiro^. 
The  iigatnivs  are  then  cut  and  removed,  and  the  two  tennons  are 
unitfd  in  front  of  tlie  gapiti^  remains  of  tho  eyeball  by  tying  the 
calsrut  suture.  The  external  mid  internal  rcfti  are  then  united  in 
A  similar  inannor  by  a  swond  cat<;ut  xiiture.  The  ends  of  the 
catgut  snture«  are  cut  off  as  closely  as  iiossible,  and  the  last  step 
of  the  operation  is  to  unite  the  edges  of  tho  conjunctival  wound 
in  a  horixontftl  line  by  three  or  four  pointa  of  fine  silk  suture.     Uk^ 

'  (Thi!cliinc«r..riiympi»il)ntleo|.litl.Blmiu.  iia(jrnbMisiinnorn»u«plivI™i»  tivMf 
CnlvliriU'i.  rk'UxhI.  wb*  rpc.pgiiin.j  in  jsii:,  hy  Rniifp,  ivl.oftl«»ifijj<'fitoiiBlj  ni«tl>lli<d 
ltinofi.THll.jini)niioln.-liiili.'r.iiilv  tlii-Ci>!yi>ii.tivH»niiB].iiH:li'ri.l  li-ciiw  in  llivsuliirt?. 
''■■'jj^/fi;- -<'"'*"*'■«" '"/i-.  xli,  1.  mi,  STS-T  :  nltuSovlbcrg-Wrlli,  On  IheDitratta 
lie  KjK,  Tliiril  Kngliiti  nrid  !5ecoiid  Aiucrirai.  cdilion.] 
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eome  c&ses  the  catgut  threads  cut  their  way  out  and  are  cast  off; 
in  others  they  remain  and  are  abBorbed  ;  bnt  this  ditl^erencc  does 
not  seem  to  affect  the  result.  In  any  case  the  coats  of  the  eyeball, 
except  the  conjanctiva,  sustain  no  other  injury  than  a  clean  in- 
cision, and  are  not  dragged  upon  in  any  way,  either  during  or 
after  the  healing  process.  The  recti  nmst^les  become  firmly  united 
in  front  of  the  atunip,  so  as  at  once  to  form  a  protective  cushion 
over  its  surface,  and  to  act  upon  it  very  advantageously  as  regards 
its  niovennenta. 

The  operation  requires  a  minute  or  two  more  for  its  perform- 
ance than  that  intro<iiiced  by  Mr.  Critcbett,  but  this  does  not 
constitute  a  serious  disiidvantage.  It  would  be  quite  possible  to 
dispense  with  the  ligatures  on  the  tendons;  but  they  give  com- 
plete and  inmiediate  command  of  the  severed  muscles,  and  the 
time  spent  in  tying  them  is  probably  redeemed  by  the  convenience 
of  their  presence. 

When  a  staphylomatous  eye  is  not  painful,  an  operation  upon 
itiaonlv  require*!  for  the  purpose  of  removing  a  disfigurement; 
■nd  BQCD  an  operation,  in  adults,  may  be  undertaken  at  any  time. 
In  young  children,  the  diseased  eye  is  apt  to  become  niucli  ex- 
panded, and  it  then  produces  corresponding  expansion  of  tlie  orbit 
in  which  it  is  contained,  and  permanent  enlargement  of  the  bones 
by  which  that  orbit  is  formed.  In-order  to  avoid  such  an  occur- 
rence, it  may  be  desirable  to  operate  early,  but,  on  the  other 
hand,  if  a  staphyloma  is  removed  from  a  child  who  is  too  young 
to  wear  an  artificial  eye,  the  result  may  be  a  disligurement  of  an 
oppoeite  kind:  inasmuch  as  not  only  the  orbital  Ixuies,  but  also 
the  eyelids  and  palpebral  fissure,  will  be  liable  to  fall  into  a  state 
of  arrested  development,  and  to  be  permanently  diminished  in 
lize.  "When  an  artificial  eye  can  be  worn,  Huch  an  effect  dot-s  not 
follow ;  but  in  other  cases  the  liability  to  its  occurrence  sometimes 
leaves  the  surgeon  only  a  choice  between  two  evils.  The  earliest 
»geat  which  a  child  may  wear  an  artificial  eye  will  depend  partly 
upon  its  own  intelligence,  and  partly  u|)on  the  nature  of  its  sur- 
tnundings :  but  until  this  age  is  attained  a  staphyloma  mm^t  not 
be  removed  unless  it  is  either  a  source  of  pain  and  distress,  or  un- 
less the  enlargement  of  the  eyeball  is  very  considerable.  As  a 
general  rule  it  is  best  not  to  operate  upon  patients  who  are  less 
than  eight  or  ten  years  old. 

Besides  the  flattening  or  projection  of  the  cornea  which  may 
be  produced  by  the  cicatrization  of  ulcers,  the  membrane  is  also 
liable  to  other  changes  of  outline,  due  to  inflammation  or  to 
atrophy.  After  some  forms  of  interstitial  or  vascular  keratitis, 
the  whole  cornea  may  become  so  much  softened  that  it  is  rendered 
unduly  convex  or  globose  by  yielding  to  the  pressure  from  within. 
The  conditioufl  of  flattening  and  of  ex^>ansion  are  alike  irremedi- 
able unless  by  optical  means,  and  only  seldom  by  these;  because 
it  is  only  seldom  that  the  altered  curvature  is  even  approximately 
a  surface  of  revolution,  such  as  a  lens  can  be  ground  to  correct. 
The  distortion  arising  from  atrophy  is  the  state  known  as  conical 


cornea,  or  keratoconiis ;  nntl  it.  is  jirmluced  when  the  atrr>itliy 
alTeota  the  central  pirtB,  either  exclusively,  or  in  a  greater  tlo^rec 
than  the  marginal  jiarta.  In  old  persons  who  are  cenerallj  nia- 
rasinic.  it  la  not  uncommon  for  the  vornea  to  he  atrophies]  a*  a 
whole;  ami  th«  sumo  thing  owiirs  k'i«  froqiu-ntly  at  an  fsirlic-r 
m'riod  of  life.  But  this  change  jtroiiuft's  no 'iistortion;  ami  iii- 
(leed  can  hardly  Ik-  di'^covprt-d  until  Ihe  siippijrt  of  the  «(mpoH« 
humor  has  In't-n  withdniwn  by  piinotui-e  or  in«>^ion  into  the  an(<y 
ridr  fhuniher.  wticn  the  thin  ami  toeide  oornca  will  collait^.  and 
will  jircBCUt  a  Hattvm-d  and  wrinkled  surface.  Itiir  when  atrophv 
attccts  the  oonlrul  ivsjion  cliietly  or  exclusively,  this  region  yields 
li>  the  intr.iooulftr  }<re.>wuro  and  tn  thf  tension  of  the  muscles,  and 
beoonu's  projected  forward  a«  a  pellucid  prominence,  which,  in 
declared  cases,  when  seen  from  the  front,  looks  almost  as  if  a  drop 
of  bright  dew  were  resting  upon  the  centre  of  the  cornea.  When 
seen  in  profile  it  presents  an  irregular  elox'atinn  with  a  rounded 
sumnut.  which  mny  perhaps  bo  called  oonoidal,  but  to  which,  if 
languiige  le  to  retain  any  scientific  nieiining,  thu  word  conical  i-un- 
not  lie  applied  with  propriety.  The  dintorlioii  of  the  cornea 
«nincliincs  remains  srahoiuiry  at  a  given  point,  but  in  tin-  majority 
of  CH!*!?.*  it  slowly  increases;  and  in  time  the  i«umndt  of  the  pro- 
jeeiion,  liciiig  imperfectly  protected  by  the  eyelids,  \»  apt  to  be- 
come  more  or  lesH  rougli^iKnl  }ind  Inrmd,  a  change  by  which  the 
previous  apitearance  of  a  [lelluciil  di-op  is  destroyed. 

The  occurrence  of  this  deformity  is  attended,  of  courfie,  by  a 
certain  degi-ee  of  near  ^iglil.  or  myopia,  due  to  the  antero-|«o«terior 
elongation  of  the  eyobnll.  If  the  case  were,  indeed,  as  it  is  i-ora- 
nionly  called,  one  of  conii'al  cornea,  it  would  l)e  posaitde  to  correct 
tliis  myopia,  and  to  restore  good  vision  by  a  lens  with  a  correa- 
ponding  depresaiou.'  But.  instead  of  being  conical,  the  projection 
18  n^ually  irregular  It  has  a  rounded  aunnnit,  which  is  seldom 
central  a«  rcgardt;  the  whole  membrane  :  and  the  sides,  although 
they  sli>pc  from  mimmit  to  base,  do  not  siii[Mj  uniforndy  or  aym- 
inetricully.  Moreover,  llic  projection  is  often  grcaU-r  in  one  me- 
ridian ihan  in  others,  and  hence  no  glu^s  can  be  made  to  correct 

*  [In  coniciil  corii«a  iho  niti'niltmt  mynpu  U  iixmlly  nooMuoui  in  dntfr<«,  nimI  U 
d'-p'-ndi'm  nlmii.t  whullv  u|)"ii  lli"  i-xlr<'iii"lv  thiirt  riidiit'  ot  <rurviiirir«  of  tha 
rniinili'il  Bpi-x  of  the  coiie.  Cnnjiiinod  with  iliii  myopic  refmction  nt  iho  nprx  1* 
Ihp  irr-'ifuii.r  ri'friK-non  «l  Ihn  unnfinil  •iirfHri- nf  Ihdpori*;  Iho  whole  |[iTlnc  riM 
U>  n  r<>i<lii^li>ii  of  myt  which  it  i»  iiup'r^iblu  to  r«*<ilv»  l>y  *iiy  ['iimitiiinlion  of 
lontiv.  but  wlump  liitiiitHiii:  offiH-t  upon  viiion  mny  he  mliicwl  to  n  mininiuRi, 
which  if  iiftfii  iTiiiiipiilIMn  wllli  (iiIorHlily  neiiln  vltton,  by  looking  ihrmich  ■  •Rial) 
liole  I'r  iiBfPiiw  >lil.  Evfii  if  ihc  cornen  wi-pc  truly' en nii-nl  In  [(tria.  n-'  Irni  cKild 
!»  of  inHicriul  tPtvicc  unWii  it  with  plneiMt  in  c-mtncl,  or  ni-nrly  in  contiici,  wah 
thft  i'Mi-n*>fl.  Ariil  r'f"tit<t  fiiJImv  tin'  .-v*  in  itM  ni'wcini'nl*,  1l  U  p(i«lJ»U-  In  c^onovivo 
of  Hii  n|i)iHTntu»  with  n  mini  I  iirtiHcinl  (.■ornca,  «f  pr(>|H-r  purvudirv.  which  mi);hl  be 
wuTii  likf  nn  nrli(lpi«l  fiyi>.  thn  •(inm  hi-lwci-n  liio  cpnlral  [Hirliim  of  th*  Ini*  oo«- 
nB«  HnU  thi'  ftrlltl<i»l  coniL'n  hciti)*  to  mljiiil""!  »■  ti>  Hilmil  <>f  il«  n-tiiiiitng  by  capiU 
litry  HlirHL'lli'ii  riioujjh  of  Ihr  iciiri  to  fill  lh«  (pHi'p,  iin<t  lo  virtiiitlly  to  rorrprl  lb« 
cornnnl  fiitvntiinv  In  niiiny  cum'*  "f  L-onicnl  cornnit  In  ll«  lower  itni]  ninllnni 
fCrHdi.i*  it  It  priMllil"  Ifi  BOCOinj>li«h  h  t-nmi  Ji-nl  liy  pnlinnt  Iriiiln  with  varioiii  (mn- 
(HnHtiuiu  .if  rphcrical  •»!!  cylindfipol  kIii»«.  hihI  ihc  rB'ttt  of  tlii'ic  m«y  in  mom 
KHtvt  he  incrcaMxl  by  cuvsring  Ihuiti  In  pjirt  with  dark  |uiini  or  pajHir.] 
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■11  the  irregularities  of  the  surface.  Tbe  result  is  that  the  short- 
seee  of  sight  is  combined  with  extremely  <lefective  vision  ;  and 
that  patients  saflering  from  a  high  degree  of  the  disorder  may  be 
reganied,  for  most  of  the  aims  of  life,  as  lieing  practically  blind. 
They  can  neither  read  ordinary  characters  nor  pursue  ordinary 
occapationa ;  and  their  state  becomes  worse  and  worse  as  the 
physical  change  which  produces  it  becomes  more  declared.  When- 
ever shortness  of  sight  is  increasing,  and  cannot  be  corrected  by 
lenses,  tbe  cornea  should  be  carefully  examined  for  projection.  In 
its  advanced  state  the  malndy  is  at  once  apparent,  but  in  its  ear- 
lier stages  it  may  escape  oi)Bervation  if  not  siiocially  looked  for. 
Even  before  it  is  certainly  recognizable  in  profile,  li  may  be  dis- 
covered in  a  manner  which  Mr.  Bowman  was,  I  believe,  the  tirst 
to  make  known.  If  the  projecting  cornea  is  examined  with  an 
ophthalmoscopic  mirror  the  pupil  no  longer  appears  as  a  uniform 
and  anbroken  luminous  circle.  One  half  of  the  bai>e  of  the  eleva- 
tion will  lie  in  shadow  ;  smd  this  shadow  wiil  play  about,  from 
Bide  to  side,  in  response  to  slight  movements  of  the  mirror. 

The  true  pathology  of  this  afiection,  the  thinning  of  the  central 
parts  of  the  cornea,  has  only  receiitly  been  made  known  ;'  and  the 
trtntnient  in  former  times  was  chiefly  by  optical  appliances  tried 
almost  at  haphazard.  Some  patients  were  assisted  by  looking 
through  narrow  slits  in  metal  plates — others  by  looking  through 
small  circular  openings.  Thirty  years  ago,  many  cases  were 
tKated  by  what  was  then  called  the  "emeto-purgative"  plan. 
The  nnfortuuatc  victims  were  advised  to  swallow  an  emetic,  and 
after  its  action  a  saline  purgative,  every  day  for  a  twelvemonth. 
It  was  stoutly  maintained  that  much  improvement  of  sight  had 
attended  this  method ;  and  I  am  almost  sure  that  I  remember  a 
controversy,  in  the  meilical  Journals  of  that  day,  about  tbe  person 
to  whom  the  merit  of  having  suggested  it  was  really  dne.  Tried 
by  the  test  of  time,  it  fell  into  desuetude;  and 'the  next  device 
v&i  a  surgical  one — namely,  to  make  an  artiticial  pupil  behind 
Bome  lateral  and  less  disloried  part  of  the  cornea.  In  this  way  a 
certain  degree  of  improvement  was  often  obtained ;  more  especially 
ss  the  excision  of  a  portion  of  iris  would  diminish  the  general 
terjsioD  of  the  globe,  and  would  thus  also  diminish  one  of  the 
caaaesof  the  increase  of  the  n.alady.  ]5ut  the  new  pupil,  although 
Wt  behind  the  summit  of  the  projectioTi,  was  still  usually  behind 
a  portion  of  cornea  which  was  more  or  less  distorted,  and  through 
ffbicb  no  really  good  vision  could  be  obtained. 

It  has  already  neen  said  that  in  some  cases  {those  in  which  there 
was  a  lesser  degree  of  distortion  in  some  one  meridian)  benefit  was 
derived  from  looking  through  a  slit-Iikc  aperture  in  a  metal  |)late, 
when  the  slit  was  placed  in  some  particular  position.  Soon  after 
Mr.  Critchett  introduced  his  openition  of  iridodesis,  Mr.  Bowman 
BQggested  that  by  its  means  the  pupil  itself  might  be  converted 

'  [It  WIS  diitinclly  ilRti-d  b;  Wurdrop  tlmt  the  npcx  or  ths  cono  ia  often  nl  t-x- 
tremi-  thinnen :  Jiigor  Mid  Middlvriivru  ubeerwd  tliu  ume  thing  in  cuniuul  uurncw, 
wLich  they  diuecti'd  ] 


ii»to  A  slit-like  fttwirtiirc;  and  lie  acconlingl^v  li^rAtiit-cd  the  iris 
two  o|)i)iwite  poiTittt  of  tin*  corneal  circmnt'enanec,  eeleoting  lliera 
by  Iriitl  of  the  bedC  position  for  the  elit  in  the  metal  plate.  Im- 
proved viaion  was  nndoubtcdly  in  some  caees  obtained  ;  but  the 
resulting  imjiil  was  not  very  satisfiictory.  It  always  bud  a  dis- 
tinctly ellipticiil  outline,  gaping  in  tbf  niiddk-  unfficitnilly  lo 
admit  rays  which  had  psissed  through  i-vory  ]»iirt  of  the  summit 
of  thf  corneal  projeftion  ;  and  thir  ovi-ntunl  rinks  of  a  double  iri- 
dodwi*  were  not  to  be  lijrhtly  cuL-ounlcrod.  The  ineihnd  was  for 
a  tinii.-  ninch  prautlcud  ;  E>ut,  even  if  it  Inul  not  been  supet^edod, ^^ 
doiiht  whether  it  would  lon^  have  held  its  ground.  f^M 

A  lioinidaiid  wicntitic  hnjus  for  the  Aurgiciil  Ireatmentof  eoniua^^ 
oorne.i  was  fir*t  laid  clown  liy  Von  (Jraele,  He  had  ohaerved  the 
rtatleninir  of  the  iiitliir;jl  corm^a  which  is  so  often  protlnced  during 
the  heiiling  nf  an  nicer,  ;inii  he  determined  to  bring  the  same 
action  to  the  cnre  of  the  deformity.  In  his  first  ex{>eriinenis  he 
shaved  ott'  a  small  portion  of  the  surface  of  the  summit  nf  the 
projection,  and  touched  the  exposed  eornesvl  ti^iiUC.  every  Mx'ond  or 
thini  day,  with  diluted  solid  nitnite  of  silver,  i»»i  u»  to  prodow  an 
nk-er  with  a  sloughing  surface.  Wln-n  hi'  Ihonsrht  the  uk-er  large 
enough  to  produce  the  do^irod  eflVi^t,  llio  caujitic  was  tlisoontinuod, 
ati-opine  and  a  compressive  b!in<higo  were  apjilied,  and  the  procf** 
of  repair  was  encouraged.  W'lien  cieatriKntion  was  complete,  the 
surfnco  of  the  cornea  was  carefnlly  explored  for  the  jmrtion  which 
approached  most  nearly  to  the  natural  curvature,  and  behind  this 
portion  an  urtifteial  pupil  wa.*  inmlo  by  i ndei'tomy.  The  i-e-iults 
were  ominenlly  suliMlaclory  ;  and  several  jiereons  were  i-estored  to 
a  degrcf  of  vision  wliich  was  not,  indeed,  iierfect,  bnt  which  pei^  , 
iiiittcd  them  coniforlably  to  follow  industrial  occupations. 

The  operation  of  shavmg  otf  the  a|H.'x  of  the  projection  is  a  diffi- 
cnlt  and  delicate  one.  and  the  surgeons  who  attempted  to  follow 
Von  CJraefe's  practic-e  frequently  oiwncil  the  anterior  chamber  with 
the  knife.  vVfter  a  time,  it  was  found  tbiit  the  eaww  in  wliieh  thU 
accident  had  happened  did  <iuitc  well :  and  eventually  the  fact  was 
recogniiicd  that  u  simple  aWcission  of  the  apex,  without  any  use 
of  caustic,  would  answer  every  puriH^so.  The  operation  now  chiefly 
practieetl  i«  lo  cut  olf  the  summit  of  the  prominence  and  to  1«ftvc 
the  wound  to  heal.  Diti'eretit  in:*lrunient^,  sueh  aRAniall  trepliiuo«, 
or  knives  of  various  !*haiH«,  have  been  employed  by  diti'erent  sut^ 
geoioi ;  hut  I  have  fonnil  nothing  more  useful  than  a  narrow  iri> 
Uectoniv  knife,  with  both  its  cutting  edges  as  keen  as  j>ossible. 
The  point  may  be  made  to  traiisftx  the  snmmit,  and  as  the  knife 
is  pushed  on  ita  aides  will  complete  the  excision  of  the  portion  of 
cornea  which  remains  in  front  of  the  blade,  and  whieh,  if  loft  par- 
tially attached,  may  be  completely  removed  by  scissors,  Tbe 
(^tieiiing  into  the  anterior  chamber  should  not,  at  tbe  outside,  be  a 
lino  in  diameter,  and  should  seldom  exceed  half  a  line.  I'rior  to 
tlieoiienition,  the  pupil  should  belirongbl  fully  under  the  influence 
of  atropine,  bv  instilling  a  drop  of  a  four-grain  solution  twice  or 
thrice  a  day  tor  a  day  or  two.     As  soon  na  the  excision  Uv 
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eitd  tbo  li«I«  iibouid  be  el()i<«d  and  cover^fl  with  a  comprcwire 
kIii^;  and  extract  of  Iwltndonim,  diiiiKi)  with  glycerine  to  a 
pnnier  cotimtctii^e,  should  he-  njiulicd  on  the  brnw  and  temple,  to 
iMiiitatn  the  diUtaiion  and  tn  Keep  the  pupillary  niar^in  away 
frorti  tlie  wound.  It'  the  eye  is  conitarlable,  and  if  tbe  lids  remain 
I'rw  from  swelling,  it  is  lietter  not  to  open  them  for  three  or  four 
davs,  and  the  compreasive  bandage  and  tbe  belladonna  mav  be 
renewed  daily,  without  any  examination  ol"  the  wound.  If^eat 
DrfiweUingehaiild  occar,  thcloMdapuli«ition  ol"  cold,  or  of  leeches, 
or  both,  may  be  noccEsnry:  atid  the  lid  should  \m  (-im-fuliv  raii<ed, 
lothal  the  nrccisL- condition  of  tbe  eye  may  be  aAccrtaincd.  If  all 
gDtt  well,  luo  wound  will  become  tirmly  ciciitrizod  after  a  time; 
■nda  conieft  of  up^mrciilly  normiil  curvature,  but  <li»tiguri'4l  by  n 
central  white  opai.iiy,  will  be  the  nwull.  The  pupil  niunl  then  he 
now  tuOTv  fully  <iilalvd,  and  a  small  iridcctoniy  iN^rfurincd,  by  one 
of  the  inetbodH  already  mentioned,  behind  that  iiorlion  of  clear 
cornea  tbnMigb  which  the  liest  deliuitioti  of  Rmafl  retinal  veoseU 
am  be  obtained.  Finally,  tbe  central  cicatrix,  when  a  suflicient 
t!iDe  baa  ela[6etl.  may  W  tattooed  with  Indian-ink,  and  thus  ren- 
der&l  invifiibte  to  a  casual  observer. 

The  result  of  this  procedure,  in  favorable  cases,  is  the  cure  of 

ihe  deformity,  and  tlic  rwloratuui  of  wmething  which  ap{iroachea 

nry  ticariy  to  nominl  vision.     There  van  be  few  gr<^ikter  triumpbs 

ef  ftargcry  tbun  the^  ca»o«  ;  but  the  frequent  rculizution  of  xucU 

btst-lits  must  not  render  us  forgetful  that  the  tix'aruient  nmy  Imvv 

Iwit  issues.     There  mu»t  be  some  ciiusc  tor  i-entral  Htro]iliy  of  the 

•-■oniva.  some  cause,  that  is  to  mv,  lying  dec-|^K-r  Ibau  tbe  cornea 

n»elf;  and  this  «ini*<?  may  rclani  or  prevent  tbe  bulling  of  tba 

vouud,  or  may  ponciibly  be  tbe  source  of  now  and  fnrmblanie  trou- 

He*.    I  have  iilreiuly  mentioned  having  aeen  one  cftnw!  in  wbich 

the  operation,  jierfornied  by  another  surgeon,  bad  been  followed 

li]rdi*trui«ing  |>uin  and  long-delayed  beaRng;  iniMinmcb  that  ibe 

[alient,  wlien  at  last  the  proj^-r  time  arrived,  refused  to  submit 

10  Ibe  iridectomy  j^itbont  wlucli  she  could  not  benelit  by  the 

■Itmd  state  of  lier  cornea,     I'os^ibly  some  nerve  tilainent  was 

Muigled  in  or  irritated  by  tbe  cicatrix,  for  tbe  paiu  continued 

*Atr  Dealing  waa  complet*.-,  the  tension  of  the  cyuball  steadily 

iMRMed,  and  sight  wits  ul  la^*!  wholly  doslroycti  by  glaucoma. 

In  floe  of  my  on  II  ca*Ht(i,lhe  pmietit,  who  was  un<icr  ether,  guvu 

■  sudden  and  violent  t*iiocM^  without  the  slightest  warning,  at  Iho 

tiflw  when  (be  pninl  of  the  Unite  had  entered  tbe  aiuerior  cbaiu- 

W.ttud  l>eforc  the  coullle^puncIu^e  had  been  made.     The  result 

<rai  the  excinion  of  Um  large  a  piece  of  cornea;  and  lience  the 

(inw  formation  of  a  large  feeble  cicatrix,  to  which  the  pupilliiry 

loargin  l>etame  adherent  at  one  or  two  points.     The  cicatrix  is  too 

laise  to  ailmil  of  really  g<H>d  vision  by  the  side  of  it,  and  too  thin 

aiid  weak  to  admit  of  being  lattooid  completely,     I  hope  even> 

laaily  to  conduct  this  case  to  a  moderately  successful  termination ; 

Lot  at  present  very  little  has  l»een  gained.     In  young  and  healthy 

patieiiU,  and  purtivulurly  when  the  distortion  is  stationary,  I 
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ahnuld  never  heaitate  to  perform  the  operation  ;  l>«t  iii  fpciji*  or 
etdfrlv  persons,  or  in  persons  with  a  diathesis,  or  when  ihfc  pro- 
jection WHS  increasinj^,  esjiecially  if  one  eye  remainetl  lolorabljr 
iifiefni.  I  should  heflilate  to  interfere  unless  contpelled  lo  do  ao,  ana 
should  even  then  endeavor,  as  a  preliminary  to  Ofwratinji;.  to  im- 
prove ihf  gt-nerul  health  in  every  poseihle  way.  Of  course,  if  s 
liiliont  either  i».  or  is  rapidly  hceoining  do  far  blind  that  he  can 
inrd!y  he  mado  muth  wors«,  it  i»  neivi^sary  to  give  him  the  chance 
wliieli  the  0[H,THtii>ii  iimy  iitl'oril.  and  lo  ouc-ourage  hopefulnoaa  hy 
dniitt;  full  justice  lo  tlic  pr0Kpuft»  of  «ui-<^iesa.  Uut  in  no  vase 
elioiild  ft  good  i-csult  ho  8iAr«d  lo  he  even  approximately  sun;;  and 
ill  no  case  iihonld  the  ti-ealiiient  he  miderlnKen  withotit  full  knowl- 
edge, on  tlie  pari  of  rhe  |iiilien[  as  well  as  on  that  of  the  sargeon, 
that  it  may  he  sonietvhut  protracted  in  its  duration,  and  that  it  i» 
v«rv  uncertain  in  its  resultft. 


I: 


CHAPTEIt  IX. 


DISEASE?  OF  TITF,  IRIS,  ISCI.miNtl  IRIDn-rHOROlDITIB  AND  SVMPATHBTIC 

OPHTHALMIA. 

TuK  dii)e«»cs  of  the  iris,  although  neither  numerous  nor  eom- 
pru'Htcd.  are  wctrnd  to  no  others  in  their  imporlaiice,  in  the  fre- 
((iieni'y  with  which  they  occur,  or  in  resjtect  of  the  irrei>arable 
injury  which  may  arise  from  neglect  or  maltreatment  of  them. 
The  memhrnnu  is  liahle  to  certain  congenital  malformations ;  such 
as  ilie  state  called  colobouuv  iridi",  in  which  a  gup  or  fissure  of 
variable  magnitude  extends  from  the  pupillary  margin  towards  or 
to  the  periphery,  or  may  even  be  continued  ihrougli  the  ciliary 
body  and  iho  clioi-oid  ;  or  i>»i-]i  us  the  pcr*i>»teiiee  of  porliun«  of 
the  menibruue  by  which  tlio  pupil  in  closed  during  fivtal  life.  lu 
»uuh  ctues  there  \»  generally  more  or  \em  defect  of  visioti.  not 
necessHrily  dejiendeiit  npon  the  malfornifltion,  but  frer[neniiy  only 
one  result,  of  the  im]K'rt'ect  development  of  which  the  malfornm- 
tion  is  itRclf  an  evidence,  t'olobonut  is  irremediable,  and  could 
not  be  mistaken  for  any  other  condition  except  timt  produi-ed  by 
en  irideetoniy,  which  it  somelimea  almost  precisely  resemblm. 
Persistent  pupillary  membrane  is  very  rare;  iusomuch  that  I 
h«ve  seen  only  two  examples  of  it.  Professor  Alfred  Graefe  has 
recorded  an  instance  in  which  the  jHrrsistent  niombrane  was  cotii- 
plete,  except  that  it  was  pierced  by  Bcveral  a]jerturcw.  or  small 
pnpils;  but  in  the  cuse*  w^liioh  iiave  fKllcn  under  ii'V  own  olnwr- 


vation  the  remain*  have  been  tilamentous  only,     Kig.  3.  jiage  Hi, 

*  le  dilated  pi 

WBB  Hghtcd  up  by  the  mirror  of  an  ophihalmowoiw ;  and  it  »a* 


is  a  jportrnit  of  one  of  these  cases,  taken  when  the  dilated  pupil 

lows 
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acondition  which  might  possibly  be  mistaken  for  a  line  of  opacity 
in  Ihe  lens.  The  attaclimenta  of  the  tilanient  to  the  iris  could, 
however,  easily  be  made  out  hy  careful  exiimiiiation  ;  and  its  an- 
terior surface,  when  seen  by  fncal  illuniiniition  and  magnified,  was 
of  the  same  brown  color  and  velvety  aspect  as  the  surface  of  the 
iris  itself.  The  bifurcation  of  the  filament  at  its  upper  extremity 
vaa  very  remarkable ;  and  in  the  left  eye  no  similar  remains  ex- 
isted The  patient  was  a  boy  of  nine  yea'"B  ohl,  with  a  high  de- 
gree of  hypermetropia  and  amblyopia,  and  the  subject  of  an  enor- 
mous congenital  enlargement  of  the  spleen,  a  condition  which  had 
existed  in  h\e  father,  and  which  his  sister  had  also  inherited. 
These  malformations  are  of  little  practical  interest  or  importance, 
andean  only  be  regarded  as  surgical  curiosities.  It  is  conceivable 
that  a  case  might  exist  in  which  a  persistent  pupillary  membrane 
nii<rht  interfere  with  vision,  and  might  require  removal  or  the 
performance  of  an  iridectomy  ;  but  I  am  not  aware  that  anything 
of  the  kind  has  been  recorded. 

The  iris  is  occasionally  the  seat  of  cystic  or  other  tumors, 
which,  if  they  are  either  actively  growing,  or  if  they  interfere 
with  vision,  ahimid  be  removed  while  they  are  still  small,  together 
with  the  portion  of  iris  from  which  they  spring.  Many  attempts 
ba?e  been  made  to  destroy  cysts  by  puncture,  or  even  by  very  free 
laecnition  with  catanict  needles;  but  in  such  cases  they  have 
nsoally  refi!le<l,  and  have  often  increased  more  rapidly  after  the 
treatment  than  before  Solid  tumors  are  very  rare,  and  a  case  of 
miinj-celled  sarcomata  of  both  irides,  which  I  brought  before  the 
Clinical  Society,  and  an  account  of  which  appears  in  the  seventh 
voloine  of  their  Transactions,  is,  as  fur  as  I  am  aware,  unique.' 
^hon  a  tumor  or  cyst  is  attaclied  to  the  iris,  there  may  he  some 
difficulty  in  making  an  incision  into  the  anterior  chamber  sufB- 
cient  for  the  removal  of  the  growth,  without  at  the  same  time 
wonnding  it ;  and  thia  difficulty,  in  the  case  referred  to,  I  suc- 
ceeded in  overcoming  in  the  following  manner:  I  took  two  very 
narrow  iridectomy  knives,  one  of  which  was  blunted  at  the  sides 
'o  the  extent  shown  by  the  dark  lines  in  Fig.  68.  This 
»M  thrust  into  the  anterior  chamber,  in 
lie  iclero-corneal  junction,  with  the  left 
Mdd,  on  the  left  aide  of  the  growth,  as 
•town  by  the  line  a  in  the  diagram  (Fig. 
W).  It  was  retained  in  its  position,  so  as  ^^^  ^ 
Iwth  to  retain  the  aqueous  burnor  and  to  . 
•erve  as  a  tixation  instrument  (care  being  A 
taken  that  it  did  not  touch  the  tumor),  D 
vhile  the  second  knife  was  entered  by  the 
tight  hand  at  b,  on  the  right-hand  side  of  the  tumor,  and  was 

'  [OvM  nf  Mrcoma  <if  tho  iris  »ra  de-'i^ibml  by  L'brun  (Aanilut  d'Oculintigiif, 
I86g|,  HirfchbiTi:  {Ai-ehiv /Ur  Oph/lialmoloffU,  IBIiB),  mid  Boojh  (Trnni.  Am. 
Opk.  Sue.,  1SK9).  Cyi>IB  of  thu  iriii  ara  nul  wry  THrn,  lyphilitk  (;<i''i'''y  lumnrs 
irecnmmnn,  unci  CHtet  nf  VH-ciitiir  tumnr,  >im|iln  pii:mi-nt  tumur,  und  uf  granulu- 
tionlumuT,  bave  been  detctibud  by  tru^twnrtlij  HutEiore.] 
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nifulv  to  (MiUrgc  il8  iiimioii  ns  it  wan  withdrawn.  The  Ontt  kiiife 
was  also  witliilraM'ii ;  uiid  llicri  a  WuIwp'!*  uiiUHltcitlus  knife  (tlat. 
62.  jiHKO  201)  wiis  i>itro(luc(.^l  at  iiK-iitioii  b,  u«  bimit  extremity 
tfciiig  isept  ill  contact  witli  the  inner  snrtiiee  of  the  eoniei*,  and 
iiminnatea  between  the  cornea  ami  the  j^rowth  until  it  emerged 
through  incision  a.  The  edge  was  then  turned  towanU  the 
flclero-eorneal  junction,  and  the  two  inciBions  were  united  hy  a 
gentle  sawing  niovoment,  A  blunt  hook  Wiis  next  nassed  into 
the  anterior  chamber,  and  ihe  tumor,  together  with  tlie  piece  of 
iris  on  which  it  rcfJlcd,  was  drawn  out  to  be  exciecti  by  Kcistiors, 
In  this  particular  ca&c  the  charautcr  uf  the  growth  rendered  the 
o[)cnition  i>f  no  nvatl;  but  tlio  inelhod  puniuvd  u  one  whicb  may 
be  u^ful  iu  mure  favorable  cases. 

The  di»e«»c  of  (be  iris  which  more  than  any  other  demands  at- 
tciilioii  is  inilaninialioti.  Iritis  is  an  extivmeiy  common  «flV>clio«, 
which  is  liable  to  occur  at  all  jforiods  of  life,  even  I'l-oiu  the  iiitra- 
meriiie  to  extreme  old  ape.  Its  iiossiblc  canso*  are  various;  \ia 
comniou  cjiuses  are  iiijurv,  some  dyscrasia,  such  as  sypliiiia  or 
rheumatism,  and  also,  I  think,  some  tbrnis  of  pervcrtea  innerva- 
tion.  It  is  often  refen-ed  to  an  exciting  cattee,  such  aa  overwork 
of  the  eye,  exr>oBure  to  cold,  to  glare,  to  irritating  mrticles  or 
vajior*;  out  these  conditions,  when  tbey  are  not  sunicieully  in- 
tense to  he  included  witbin  tbe  general  term  "injury,"  proliahty 
owe  tbcir  etlicacy  entirely  to  the  prcaenee  of  Home  preuisposing 
influence.  Iritis  is  seen  nniler  two  priueipitl  forms. — the  plastic 
and  the  serous.  In  plastic  iritis  there  is  a  considerable  exudation 
of  lympli,  which  sometimes  forms  nodules  on  the  surface  of  tbe 
membrane,  or  at  tlio  niarifin  nf  the  pupil,  and  which  tends  to  pro- 
duce adhesions  of  tbe  iris  to  (lie  anterior  capsule  of  the  lens.  In 
mild  <-ascA  wbirh  are  not  snbjct^led  to  any  external  irritation,  tbe 
tetidein-y  of  iritis  is  towards  recovery;  but  this  recovery,  unle«a 
guided  and  assisted  by  suitable  treatment,  will  leave  the  already 
mentioned  adhesions  permanently  established.  In  cases  oriirinally 
severe,  or  which  have  been  subjected  to  irritation,  the  iritis  may 
pass  into  a  chronic  form,  or  it  may  extend  to  the  ciliary  body  and 
the  choroid.  In  the  latter  case  it  is  usually  followed  by  great 
iinpairmeat  or  even  total  loss  of  vision,  ami  sometirucs  by  an  ex- 
tcu«ion  of  the  disca-ft-  to  the  ulhcr  eye.  In  serous  iritis  the  eliu- 
eiou  consists  of  turbid  fluid  rather  than  of  lymph,  and  has  little 
or  no  tendency  to  tie  down  the  pupil  to  the  lens.  I!ul  this  fluid 
augments  tbe  tension  of  the  eyeball  in  a  very  decided  manner; 
and  the  increased  tension  mechanically  obstructs  the  circulation 
in  sutrh  a  degi'ee  that  re|)air  is  scarcely  [tos-tilile  until  diininulion 
of  pressure  has  been  brought  about  by  mechanical  means. 

The  diagnosis  of  iritis  need  never  ne  a  matter  of  doubt  to  any 
person  who  will  take  the  trouble  to  examine  the  attected  eye  care- 
fully. I  have  mentirmcd  in  a  former  chanter  the  case  of  a  gentle- 
man in  whom  spiisuxHlic  contraction  of  trie  pupil,  with  a  general 
sense  of  drusjging  and  discomfort  in  the  eye,  precedcl  an  outbreak 
of  acute  iritis  by  a  few  houi« ;  uiid  1  believe  that  such  a  preliminary 
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I  stage  ifl  of  no  uiKomnion  occwrrenpif.  But  people  who  feel 
onlf «  littiu  iliwnirilorl  tii  oiio  oye  will  uitiially  wait  a  day  before 
ibey  (twk  riK-tlical  advice ;  niiil  a  day,  under  such  L-irciiii)st»iiL-ee,  is 
fwfiriiMiI  iirtally  to  allor  the  aidpect  of  atfairs,  and  to  preaent  the 
aaltity  in  a  develo[te<l  form.  The  lirst  symptoma  by  whk-h  iritis 
MO  lie  distiiK'lIy  rewignized  are  four  in  luiniber.  and  tlit-y  are 
tsoilly  al!  pr^-serit  at  once.  They  are — I.  a  slight  diminution  of 
tlwonlinarv  laalre  of  the  surface  of  ihf  iris,  with  somo  apparent 
tisfice  in  itit  color;  2,  some  degree  of  im^mirc'd  mobility  of  the 
[inpii;  S.  fiome  impairment  of  vision  ;  4.  u  flight  zone  of  |>ericor- 
Di-il  aolerntic  (.-ongestion  If  only  one  eye  U  Httecied,  the  other 
Duiy  be  used  as  a  standar<1  of  compArixon  ;  and,  in  teating  the 
mijjility  of  tht-  piipil.  the  i>ound  eye  iim»t  tie  aureened  from  the 
nffit.anil  the  «flc«1ed  eye  altiTnsitely  shiided  and  expoaiiJ  without 
Iwne  tomlii'd.  A  dofCptivc  n'*i'nilihini.-t»  to  iritia  may  ocoaeion- 
illy  lie  proihiced  by  some  afl'wtion*  of  the  cornea  ;  for  a  hazy  coi^ 
iwa  may  at  the  Hnme  time  conceal  the  lutitre  of  the  iris,  diminish 
iti  mniiility  by  diminishing  the  onantity  of  Sight  which  reaches 
it,  impair  vision,  and  he  atlentled  by  sclerotic  congestion.  The 
removal  of  aiiv  donht  hence  arising  may  be  obtained  by  the  ap- 
plication of  a  four-grain  bolniion  of  atropine.  If  this  fully  dilates 
the  pui'il  within  the  cnslomary  time  i  twenty  luinulcs  or  so  ,  and 
if  the  uilated  put«l  preserves  a  cireulnr  outline,  iritis  is  certainly 
not  present.  Geucrally  sfieaking,  evun  when  the  patii-nt  is  seen 
fttr  llic  firet  time,  one  of  more  ]H»nts  of  adhesion  will  have  formed, 
and  atropine,  if  it  dilates  the  pnpil  at  all,  will  dilate  it  into  nn  ir- 
regular outline,  which  nt  once  renders  the  adhesions  couspicuoua. 
Fig.  "1  "hows  iritic  fidhc^ions  [as  seen  with  the  ophthnlniosco|ie], 
irith  the  piijiil  dilatcii  in  the 
intervals  tnXweeii  them.    'Iliia  vm.i^ 

Ijiortrail  wa.*  taken  partly  on 
kceouiit  of  flic  remarkable  and 
very  nnnsual)  symmetry  with 
which'  the  adhesions  are  ar- 
ranged round  the  pupillary 
mai^in :  partly  liecauee  the  pa- 
tient was  a  eirl  only  ten  vears 
old.  at  whicVi  age  iritis  Is  of 
com|mrativcly  rare  occurrence; 
and    partly  beeauso   the   syni- 

Inietry  of  the  dark  linw  give*   s,„™.,rici  .dh«ion.  irii  *,  wib(*1ht*ji, 
them   some   ilcijree   of  resi*m-         ih»«Mofiii»u|.i>ihi.iinwici>proniimir). 
Mane*,  when   seen  with    the 
onhthaltiioscope,  to  the  stri^.-  of  commeiicinir  cataract.     As  a  rule, 
tne  adhesions  are  placed  irregularly;  and   atropine,  if  it  acta  at 
all,  pmdni-cs  some  such  outline  as  one  of  thoirc  shown  in  Pig.  71. 
If  more  time  has  elap-*ed  sim-e  the  conmiencement  of  the  disease, 
and  if  the  ca»o  was  either  severe  ori^nallv,  or  has  Iieen  rendered 
BO  by  maltreaitment,  the  pupil  niny  be  wholly  immovable,  cither 
ouiversally  adburout  or  totally  iuseusiblo  to  the  action  of  atropine. 
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the  eui-fftce  of  rhe  Iris  mnjr  preoeiit  blood vo!>»ele  visible  lo  the 
naked  eye,  the  anterior  clianiber  may  lie  iiiorfi  or  le.**  tillt.il  with 
lymph.  ji:irtty  mlhereiit  to  the  iria,  partly  ditliiHeat  tltroii|;h  the 
oqiR-ous  humor,  and  somelimea  passing  into  a.  purulent  condition, 


no.  Ti. 


vision  may  be  reduced  to  quulitativo  jwrccption  of  light,  and  the 
ot'ular  coiiJHiictiva  may  hv  intt'nsoly  coiigcatod. 

I'aiii  i»  IV  wry  utu'ertnin  xyinploni.  Il  ix  iionrly  always  prcMUt 
when  Ihvri;  is  if]L-ritiii<«il  loii-^ion ;  lint  in  otlior  pukch  it  nvcms  to 
depond  tnrn-e  upon  the  i^ondilion  of  the  ptitient  than  u|rfm  that  of 
the  li-yc.  Wlieii  rliere  is  i«iin,  tliore  is  nearly  nltvoys  ooustittitional  j 
dislnrbmicf^either  feverishness  ami  a  laided  tongur.  wilh  dia- 
ordeivil  Rccretions,  or  eW  a  generally  neurotic  stale,  the  (min  I 
ramKying  more  or  less  through  the  dilterent  branches  of  the 
liftli  nerve,  and  often  assuming  an  intermittent  or  pftrox^-siiial 
character. 

Inloleram-e  of  light  i«  «(rldom  prcsunt :  hut,  when  iireient  in  any 
marked  degree,  it  ib  a  Hymplom  of  gmve  iin)wrt,'  It  indi>'nrc!A  at 
least  a  tendenc^v  on  the  part  of  the  cilniry  l)0<iy,  to  particiimte  in 
the  morbid  ac-tiou  ;  and  it  gives  to  the  wliolv  cuae  an  entirely  new 
sigiiiKeHnce. 

in  the  trcutiiicnt  of  iritis,  in  all  its  stages,  forms,  and  varietiea, 
the  tir«t  print^iple  to  1k^  horiie  in  miml.  »nd  to  bv  acted  n]>on  in 
every  i-nxv  wilhont  exception, isa  negiitivc  one.  It  is  to  avoid  all 
irritiinlf  The  wnnst  cases  which  pn?sunt  themselves  at  ho.'^piials 
are  those  in  whii'h  the  intlninnmtion  has  bwu  "  Ireated"  for  a  day 
or  two,  by  nitrate  of  silver  drojis  or  zinc  lotion,  i^ueh  applications 
aiy;  oiT-iiflionully  prescribed  by  ine^lical  men  who  iiii.'^tnke  the  con- 
dition for  intlanimation  of  the  conJHticliva :  but  more  often  Ihe 
nslringi'nl  has  been  either  the  gift  of  some  monthly  nurw*  or  mid- 
wife, or  an  outtrome  of  the  proceeding  whirh  is  commonly  de- 
scribed  aa  "counter  practice. '  It  is  much  to  be  wishe*!  that  all 
perstms,  who  may  by  any  im)^>^ihility  l»c  tempted  to  prescribe  for 
«ye  disease  without  knowing  unytliing  ubimt  il,  would  at  least 
lay  to  heart  the  oirdimil  truth  that  a  solution  of  airofiine.  a)- 
fhoiigh  it  may  fail  to  do  gooil,  will  in  maiiy  cast's  l»c  very  wrvioe- 
able,  (ind  can  scarcely  ever  do  any  liarni.  Aslriiigcnt*.  on  the 
other  hnntl,  alt bongh  highly  conducive  to  the  cure  of  conjunctival 
aSeclions.  may  be  priHluctive  of  irrepnruhte  mischief  when  cither 
the  cornea  or  the  iriaia  inflamed.    A  conimeucing  irin«  treated 


'  [In  rlicu'iuilic  iritU  nf  only  ni'i'lTnto  (eToritj  wc  Mmi<tim< 
of  T«iT  BvulA  iwln  on  <-x[ioauro  to  tight.] 
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by  s  nitrate  of  silver  lotion,  is  apt  to  be  stiniulated  into  a  state  of 
iDtensit}-  ivhich  is  hai-dly  ever  Been  nnder  any  other  circn instances. 
It  has  already  been  Raid  that  (in  a  case  which  ie  not  traumatic) 
the  tendency  of  a  plastic  iritis  of  only  moderate  severity  is  towards 
recovery.     Whenever  this  tendency  is  present,  tlie  indii-atione  of 
treatment  are  only  two — first,  not  to  thwart  the  tendency  ;  next, 
to  prevent  the  formation  of  adbefiions,  or  to  ovehmme  them  if  they 
have  formed  already.     For  the  fultilment  of  the  first  indiciition  it 
is  necessary  to  give  both  eyes  complete  functional  rest,  and  to 
protect  them  from  rhnnses  of  temi>erature,  from  irritnnts,  and 
from  glare.     Hence,  reading  and  writine,  or  any  analogous  em- 
ployments, should  be  prohibited,  and  iu  bad  weather  the  pat  ent 
should  be  confiued  to  comfortable  rooms,  into  which  only  a  rnod- 
WBte  degree  of  illuminatiou   is   admitted.     In  fine   and    warm 
weather  ne  may  go  ont,  but  the  eyes  should  he  screened  by  an 
»mp!o  shade,  or  by  large  blue  spectacles  bo  arranged  as  to  inter- 
cut lateral  as  well  as  direct  lignt.     "When  circumstances  do  not 
idrait  of  these  precautions  being  fnily  observed,  and  esi^ci-lly  in 
the  case  of  those  who  are  coninelicd  to  be  out  of  doors  tu  bad 
weather,  the  sound  eye  should  be  used  as  sparingly  as  possible, 
»nd  the  attected  eye  should  l)e  covered  by  a  compress  ot  cotton- 
wool.   In  oifler  to  retain  this  compress  in  place  a  very  convenient 
app&ratus  may  be  used,  which  is  made  and  sold  by  Messrs.  Car- 
[iiiter  &  Westley,  of  Ko.  24  Regent  Street.     It  consists  of  a  little 
ahell  or  cup  of  wire-gauze,  shai)ed  to  tit  the  margin  of  the  orbit, 
covered  and  bordered  by  black  silk,  and  retained  in  its  place  by 
aa  elastic  band  which  surrounds  the  head.'     The  cup  will  retain 
»nd  conceal  enough  cotton-wooi  to  keep  the  eyelids  closed  and  at 
J^t,and  effectuiiily  to  protect  the  eye  from  external  cold;  so  that 
It  forms  a  sulwtitute  for  the  compressive  bandage.     The  patient 
should  usually  be  placed  u\mn  a  sufficient  but  unstimulating  diet, 
*  gentle  laxative  ahonid  be  administered   if  necessary,  and  the 
*ction  of  the  skin  and  kidneys  should  be  encouraged  liy  appropri- 
ate means.     The  fulfilment  of  the  second  indication  is  to  be  ac- 
complished  only  by  atropine;  and    hence   the   effectual    use   of 
Atropine  is  the  cardinal  [>oint  in  the  treatment  of  iritis— the  one 
tiing  which  should  never  be  omitted,  save  in  the  excessively  rare 
biases  in  which  it  produces  local  inttanmialory  action.    A  reference 
to  Figure  1,  page  19,  will  show  that  the  inner  circle  of  the  iris, 
"Vrhen  the  pupil  is  of  its  ordinary  diameter,  rests  in  contact  with 
the  anterior  surface  of  the  capsule  of  the  crystalline  lens.     Jn  this 
])oeition,  the  ettiision  of  lymph  is  followed  by  the  immediate  adhe- 
sion of  the  structures  between  which  it  is  interposed.     But  full 
dilatation  of  the  pupil  removes  the  iris  from  its  contact  with  the 
lens,  i»  consequence  of  the  receding  curvature  of  the  marginal 
parts  of  the  latter.     The  anterior  capsule  is  theo  separated  from 
the  iris  by  a  film  of  aqueous  humor,  into  which  the  lymph  pro> 


'  [A  pir  of  onlinitry  wire  "  kokkIb',"  whith  are  bald  in  pl»co  by  an  clsitic 
■trip,  wilt  •niwer,  fllling  oaa  of  ilm  uupi  with  soft  cotton.] 
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jects  williout  IjconmiiifC  adherent,  nr  through  n-hich  it.  in  diffu 
Comitlulv  dilatation  of  the  pupil,  therefore,  prejieiitit  an  hisiipe: 
able  pliyxical  obstacle  to  the  formation  of  adheHinnii;  and,  an  at 
as  the  |iiipil  is  com})letely  dilated,  there  is  nothing  more  to 
tbnii  to  iiiuiiitHiii  the  dilntHtimi.  and  to  sutler  the  intid  to  die  out 
harndcsftlv.  A  great  many  jiag^tte  of  paper  have  lieen  covered  with 
printed  cnanictenf  fr>r  the  imr|>08e  of  Khowinc  that  the  dilatator 
muflc-tc  nf  an  inlluiiiG<l  iria  ik  nc(-eK«iirily  purutvzcd  by  theinflam- 
Tiiution ;  aiid  henco  that  atropine  etinnot  aet  upon  the  pupil  whilst 
iritis  exists.  Any  L'onti-over*y  ii|<on  Ihei*!;  qucsiiouK  tnust  be  a 
verbal  one,  which  nineil  turn  oidy  njion  whal  the  worilx  iiiHntniniL- 
tion  and  iritis  moan:  for  the  tlinical  fitfltt  ailmit  of  n<>  ili^iputc. 
A  four-gniin  soliiiiori  of  atropine,  when  applied  to  a  healthy  eye^ 
prodiiL^es  complete  dilatation  of  the  pupil  in  less  tlian  half  «S 
iiour.  When  ajiplied  to  an  eye  presenting  the  ap|>earanee«  whic^ 
have  already  been  described  as  chHraoteriatic  of  the  comnienee- 
mciit  of  iritis,  the  dilatation  is  produced  more  slowly;  and  per, 
ha]i4  doc«  not  become  complete  until  Jiftcr  three  or  four  apphca 
tioiiri,  with  interviilfi  of  an  hour  between  them.  W'hon  the  irit' 
has  already  esiBted  twenty-fonr  or  tliirty-six  hours,  ibe  atropit 
will  only  jirodiice  irr(>«:ulur  dilatation — the  pujiil  cxpiiiidiiig  tuily 
in  »onie  (iireelion«.  while  it»  inai^in  \i  i'txna  at  ecrUiin  points  hy 
adhe!«)(>ii  to  the  eap«nle  nf  the  lenii^  The  aliopine  iKring  eontinucJ, 
the  recciil  udheftion:*  will  in  many  esse.-*  give  way  ;  and  when  they 
do  sn  r)ie  dilatation  becouies  complete.  Tiie  atmpino  Mug  *till 
onntinucd,  the  eye  niuy  recover  in  the  coupfte  nf  a  few  days,  nnd 
then  tiie  pupil  may  he  muttered  to  return  to  its  normal  diameter. 
Complete  dilatation  is  always  attended  by  much  relief  lo  the 
flvmptoms  previously  i-omplained  of  by  the  patient;  bnt  if  niro- 
nine  is  laid  aside  as  soon  an  complete  dilatation  ia  produced,  the 
improvement  will  often  he  only  temporary.  The  jiupil  coniracts 
again,  the  hvperieniia  continues  or  increases,  more  lymph  is  poared 
o«t,  and  ndliesions  recur :  facts  in  natural  biolory  which  mav  he 
seen  everv  day  in  the  out'^;iiittent  department  of  any  ophthalmic 
hospital,  in  the  eases  of  piilieul«  who  negleet  their  instructioDs  as 
soon  as  they  fed  better.  The  truth  is,  probably,  that  apart  alto- 
gether from  adhesion*,  a  »-*'rtnin  aeventy  and  riuraiioti  of  iritis 
may  paralyze  the  diliilator  muscle;  but  that  the  initial  phenom- 
ena of  the  diisejiKc  ntfect  the  conneeiive  tisane  rnther  iban  tlw 
inurtcahir  fibre:*,  leiiviiif;  the  latter  free  tn  resjiond,  uiihongh  ie:M 
quick!}'  than  nsuni,  to  the  stimulus  of  the  drug.  It  is  at  loa^t* 
certain  that  atropine  does  dilate  the  pupil  in  cases  for  which  no 
other  name  than  iritis  has  been  sncgested.  and  in  which  the  with- 
drawal of  atropine  is  imimiliately  followed  hy  a  return  of  the 
original  symptoms.  There  can  he  no  doubt,  moreover,  that  dil.v 
tation  of  the  pupil  not  only  pn^'ventit  the  fornnitioti  of  adhesions, 
but  that  it  also  oxerciHCS  a  remarkable  control  over  the  morbid 
piw^ess,  probably  hy  the  action  of  the  atropine,  through  the  sym- 
pathetic nerve,  upon  the  veawls  of  the  intlanied  nurt ;  and  hence, 
m  [nearly]  every  cas«  which  is  seen  tolerably  early,  and  in  wbioii 
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completfl  dilatation  of  the  pniiil  can  be  produced  in  twenty-four 
hoore,  we  may  trnat  to  atropine  alone  for  tlie  completion  of  the 
core.  A  drop  of  the  fonr-grajn  solution  should  be  placed  within 
tbe  lower  lid  in  the  usual  manner,  repeated  after  five  niiimteB, 
and  again  after  another  five  minutes;  and  this  threefold  applica- 
tion sbould  be  repeated  three  tinier  n  day.  As  eoon  as  complete 
dilatation  ie  produced,  a  eiiitrle  drop  may  l)e  applied  night  and 
morning,  and  continued  until  all  unusual  vascularity  has  disap- 
peared, until  the  media  itre  cleiir,  and  until  natural  vision  is  re- 
atored.  In  judging  of  tbe  latter  point  it  must  be  remenkliered 
that  atropine  paraTyzee  the  acconiniodation,  and  that  any  indis- 
tinctness of  vision  hence  arising  may  be  removed  by  a  convex  lens 
ofaafBcient  jiower.  When  recovery  i*  apparently  complete,  the 
itmpine  may  be  laid  aside,  but  the  eye  must  lie  carefully  watched 
for  tee  firet  tew  days,  and  the  slighteitt  biuHli  of  t^'ongestion  calls 
for  an  immediate  return  to  the  remeily.  When  iritis  lias  existed 
for  a  day  or  two  before  treatment  is  conimence<l,  we  not  unfre- 
qnently  tind  cases  in  which  one  or  two  points  of  adhesion  resist 
atropine;  but  we  may  still  rely  ui)on  it,  to  the  exclusion  of  other 
means,  if  the  portions  of  iris  between  the  adhesions  dilate  to  tbe 
fallest  extent  which  these  mechanical  impediments  will  allow.  Tn 
BDch  instances  the  adhesions  may  still  remain  after  recovery  is  in 
all  other  respects  complete;  imt  the  consideration  of  the  treat- 
ment which  tliey  will  then  require  must  be  deferred  until  otlier 
matters  connected  witli  the  acute  stage  have  been  discussed. 

When  plastic  iritis  is  of  a  high  degree  of  original  severity,  or 
»hen  it  has  been  aggravated  by  imjiroper  treatment,  or  has  been 
Buflered  to  exist  for  sonie  days  unchecKcd,  u  state  is  produced  iu 
nhich  atropine  fails  to  exert  its  customary  influence.     Kitherthe 
dilatator  muscle  is  paralyzed,  or  the  greater  jjirt  of  the  pupillary 
margin  is  adherent,  or  these  conditions  coexist.     Tbe  adhesions 
^ei^ain  unati'ected,  and  the  internicdiiite  iKirtioiifl  of  the  pupil  will 
Only  dilate  partially  and  sluggishly,  if  at  all,  showing  that  the  mus- 
cular tibres  do  not  act,  even  where  the  margin  is  free.     In  such 
conditions  the  demand  for  mercury  is  imperative;  mid  its  consti- 
tutional action  must  beohtiiined  iis  rapidly  as  jirudent  administra- 
tion will  allow.    Jn  hospital  practice  among  out-i>fttients,  wlio  are 
Men  only  twite  a  week,  I  find  it  sufficient  to  prescribe  atropine 
drops  for  cases  of  iritis  which  are  at  once  mild  and  recent.    But  if, 
when  the  ])atient  is  first  seen,  the  attack  has  been  running  on  for 
a  day  or  two,  and  is  even  moderately  severe,  1  jirescribe  mercury 
aa  well  as  atropine,  giving  pcrhai>s  two  grains  of  blue-pill  twice  a 
day.     When  tbe  (latieut  again  presents  himself,  if  the  pupil  is 
well  dilated,  the  mercury  is  laid  aside ;  but  if  tbe  pupil  bos  resisted 
dilatation  the  mercury  ie  pushed,  with  the  knowledge  that  the 
quantity  already  taken  has  laid  the  foundation  of  the  ettcct  which 
it  is  desired  to  produce.     This  effect  should  not  excee<1  the  forma- 
tion of  the  slightest  mercnrial  line  u|>on  the  gums  ;  and  it  should 
be  maintaiueu  until  resolution  of  the  intlamnuition  is  accomplished. 
The  manner  of  administering  mercury  has  been  so  fully  discussed 
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a  ppeeeding  cluijiter  that  it  is  mineeeesary  to  repeat  what  liaa 

j  already  iiwii  sft  tinwn  witli  rt-ganl  to  it ;  »«a  it  is  siilBcieiit  to  say 

ttliat  the  iiifluoiiL-uof  {bc-di'ug  upon  iritiitisof  tkoiiioet  inurkeil  and 

'etnkiiijr<-'lkai-&(;tcr.   Iniiirovoiut.-Tit  usually  ooiniiK-tm-siiliiicwtsimuU 

tHiK'onnly  witli  ilie  fir*t  nin>uiraiK'c  of  atlwlioii  of  lUe  sums ;  iiml 

uliHorption  nf  tlie  eflu^k-ii  iynijiti  ol'U'ti  proif«iI.*  wiiii  grtvn  rft))iili[y. 

Ji*  tli<->  lyiiij)))  difliij>|>onri<,  llic  pu[>il  yicldft  to  tiic.  atri^iiiiie;  and  iii 

;  tliv  crvat  iiDijnriiy  of  oaw^  rcoovt-ry  ia  (jiiiokly  broii^lii  about. 

The  influence  exertod  n|ioi]  iritis  hy  mercury,  and  the  nec«Rflitjr 
for  ttdnnniHtering  it  in  certain  caeea,  eeeni  to  me  t«  he  csseiitiatly 
I  iiidc|H-ndt.>iit  of  the  syphililie  or  noii-«yphililic  character  of  the 
,  afteutiiin.    The  mic«tton  is  involved  in  some  obscurity,  because  the 
l^diatriio^iM  of  i<y)>iiilitic  iritis  is  not  qnite  so  en«y  as  it  is  sonieliniM 
presuntfd    to   bo.     Many   wrileps   have  dcBfribL-d    )>ecnliar)tie 
lich,  in  ttioir  juJgnii'nt,  prove  an  iritis  10  be  ^ypliilitic  ;  but  th 
descriptions  dittcr  eo  great Iv  that  tbu  sypliilitic  irilisuf  one  antlioi 
'would  be  the  iion-.*yjihililic  of  another.     I  do  no|   know  of  an 
Iproof  that  every  iiili*  ocfurrinfi  in  u  svphililic  [Mtiorii  is  n«r 
rily  syphilitic  in  its  origin  ;  or,  in  oilier  woriU,  I  dn  not  know  that 
I  syphilis  atVonls  any  iniinimily  from  the  forms  of  iritis  which  may 
Ittack  Mon-Bvphilitie  people.     1  iiave  seen  iriris  which  I  had  every 
jn  to  thfnk  syphilitic  yield   i-eadiiy  to  atroninc  alone;  and  [ 
ftveston  iritis  which  I  had  every  reason  to  think  nou'tiyphilitic 
ftcsist  atropine,  and  yield  only  t<i  mercury.     A  |>atient  who  has 
'  iriiis  may  alao  have  sypliilis.  and  may  require  mercury  on  aL-cotiiit 
I  of  that  syphilis  :  bu',  speakiiij-  with  reference  to  iritis  alone.  I  do^ 
not  even  take  into  coiisKleration.  as  a  qiieeiion  bearing  upon  treat*| 
DK'iit,  whether  the  iritis  is  i^ypbililic  or  not ;  but  I  acfpl  resist, 
jlince  to  atropine  as  the  onesutticK-nt  tirouf  thnt  merL-iiry  i«  nin^^led. 
I  2k or  vaw  I   believe  that  the  rapidly  bciielicial  action  oi  mercury 
affords,  in  itself,  any  conclusive  frVKlcnce  of  »y|ihili*-    I  hnvtMiiorua 
than  once  montinnoil   Dr.  Anslie's  opinion  that  mercury  iMis^rsKCit^ 
fujiiie  s)«cial  iiower,  poisoiinns  as  well  as  remedial,  over  the  ]Kir1« 
supplied  hy  tne  trifacial  nerve;  and  that  its  iiower  over  lymph 
|eti'used  into  the  anterior  chamber  of  the  eye  is  greater  than  it" 
I  power  over  lymph  effused  (say)  into  the  pleura.     I  am  inclined  l< 
[think  that  this  view  may  hereafter  be  established  by  a  sufHcien 
uccutimlatioti  of  evidence,  and   that  the  effect  of  mercury   uno 
[iritis  may  be  shown  to  be  due  to  the  textures  atlWted,  mtber  thai 
»aiiy  morbid  {loison  or  diathesis  underlying  the  diiM-a»(*.     It  is  a 
irploxing  element  in  the  unwtton  that  iritis  will  fref|uenlly  coni- 
Ihicnce  in  pi-rsons  who,  at  the  very  time,  arc  actually  under  thcin- 
rfluenco  of  mercury  for  the  cure  of  syphili.'*;  and  in  these  case«  wo 
Ihuve  no  resource  bnt  atropine,  supplemented  hy  such  other  means 
as  the  S[)ecial  syii))>Ionis  or  complications  nmy  suggest. 

It  sometimes  hap[>enB  that  iritis  is  attended  from  the  lirst  by  an 

unu'^uaily  active  degree  of  vascular  excitement.     The  face  will  Iw 

somewhat  flushed,  the  eyelids  hot,  the  temporal  pulse  iocrea^  iu 

[fulness  and  force.     Under  such  circuniHtiuicea  the  action  of  atro- 

[pine  will  be  resisted;  but  it  does  not  follow  that  mercury  will  be 
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required.  Before  having  reeoHrec  to  it,  an  effort  hIiohM  be  made 
tosabdue  the  vasculur  excitement,  and,  if  thia  can  be  ucooniplished, 
complete  dilatation  of  the  pupil  will  often  follow,  I  can  cuneoivc 
caeeaof  thie  class  in  which  it  would  he  proper  to  take  blood  frtnn 
tbe  arm ;  but  I  have  never  met  with  one  in  wliit-h  such  a  pmoeed- 
ing  wafl  ueceaaary.  1  have  often  employed  a  leech  or  two  to  the 
teoiple,  near  the  margin  of  the  orbit,  and  have  followed  this  local 
dgJetion  by  theapplication  of  local  cold,  bothVith  excellent  efiei-t. 
llnenever  there  is  evidence  of  active  congestion,  coupled  with 
reeistaiice  to  atropine,  some  form  of  depletion  should  proc-crle  the 
adiuiiiistration  of  mercury,  and,  if  the  pupil  then  beconios  dilated, 
should  supersede  it.  If  there  were  any  strong  reason  for  nlistairi- 
ing  from  depletion,  it  might  be  worth  while  to  give  a  iiitnim  or 
two  of  tincture  of  aconite  every  fifteen  minutes,  until  a  manifest 
depression  of  the  pulse  was  obtained. 

When  iritis  is  accomimnied  by  pain,  this  may  arise  from  either 

of  two  widely  different  causes,  and  may  assume  either  of  two 

widely  different  characters.    It  may  be  tlie  pain  of  hyt^nestbesia, 

of  nervous  exaltation  or  irritation,  or  it  may  be  the  pain  of  tension, 

dae  to  the  stretching  of  the  ocular  tunics  by  increasetl  secretion 

within.   The  former  is  usually  more  or  less  neuralgic  and  paroxys- 

nitl,  t'he  latter  is  usually  described  as  a  iiernmuent  sensation  of 

foliiess,  stretching  or  weight.    But  verbal  descriptions  of  pain  have 

nocouimon  measure;  and  whenever  )iain  is  exiicricnced  in  iritis 

theBtate  of  tension  of  the  eyeball  muBt  lie  carefully  and  fre(ineutly 

uamiiied,  and  must  he  diininiHhed,  if  necessary,  by  paracentesis 

M  by  iridectomy,  according  to  circumstancci^  wliicli  will  presently 

be  considered.     Paiu  of  an  irritative  or  neuralgic  character  must 

beeulidued  ;  for  it  may  safely  be  laid  down  as  a  general  principle 

tbat  no  improvement  can  he  looked  for  whilst  such  paiu  continues. 

The  best  means  of  subduing  it  is  generally   liy  the  hy]>o(ierniic 

injection  of  a  sufficient  dose  of  morphia;  ami  I  am  accustomed  to 

make  provision  for  a  repetition  of  tbe  dose,  or  of  some  smaller  one, 

Bt  iniervais  of  every  hour  or  every  two  hours,  eitlier  hyiHidennic- 

'I'y  or  in  some  other  manner,  until  the  <lcsired  effect  is  produced. 

-Mention  has  been  made  in  a  former  chapter  of  the  late  Mr.  Law- 

'*Dee'e  reliance  upon  morphia  alone  in  iritis ;  and  although  I  cau- 

"ot share  this  reliance,  I  still  reganl  the  drug,  or  some  equivalent 

*o  it,  as  an  indispensable  adjuvant  when  the  disease  is  attended  by 

I^iii.    For  mere  inBomnia.the  hydnile  of  chloral  may  be  employed, 

'^[as  against  pain  I  have  not  found  it  efficacious,  unless  in  latter 

^oees  than  it  is  generally  desirable  [or  safe]  to  administer. 

The  pain  of  increased  tension  is  alino-t  jfCculiar  to  "serous"  iritis, 
Vhich  differs  from  the  more  common  form  of  the  disease  in  the 
Said  character  of  the  inffammatory  effusion.  Serous  iritis  is  com- 
paratively rare ;  and  I  have  chieHy  seen  it  associated  with  some 
grave  disturbance  of  the  general  health,  sneb  as  that  produced  by 
syphilis,  or  by  imperfect  action  of  tlic  kidneys.  The  absence  of 
plasticity  in  the  diseased  product  may  probably  itself  be  looked 
upon  as  evidence  of  impaired  nutrition,     in  its  general  symptoms 
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hlie  inalndy  at  first  roRoml)lv«  ordiimrv  iriti*.  Tliero  is  the  Mm 
diiliiGMs  nntl  channel)  color  of  tbw  iri«,  tlio  •uiute  8lnggt»hne«8  ol'lh 
{>u|>il,  the  Kame  zone  of  piTifonioil  vjisiuiluritv,  tlie  »iirii«  hniuiii 
nieiit  of  vision.  Eveti  in  an  curly  singe  thi-ru  is  »li*i^>vfnil>le  in 
cream) of  tension:  and  iUro|iine  imsKilily  bi-can^cthcowrtilktl  tttiiti 
of  the  eynliail  interfere!)  with  nhfiorp'tion.  urodueea  only  n  Alii;hi 
iliUtalion  of  tht-  jtnpil,  \vhi<'li,  however,  relainH  ilavirvnlnroiitlint 
j\t  thv  OEM!  [(rouufd/,  the  irie  is  seen  to  be  somewhat  liiishwl  Iwoli 
,or  rendtinM)  ooiicave,  by  the  diatenBinu  of  the  anterior  chamber 
[Dill  liefore  long,  the  Huid  occasioning  this  distensinn  may  lieconn 
too  tnrbid  to  allow  ti  very  nrecise  cxaminaiion  to  be  mnde.  A 
the  same  tini«  the  curtate  ol  the  corin-'a  is  iVc'iiiently  att'oited,  and 
looks  siviiniy,  or  as  if  it  had  lM>«n  brciithcd  Ufwn,  by  rcation  of  dts 
turbaiuv  of  it«  epithelium.  Teiisioi)  meadiiy  increases,  tensive  pail 
w  iiKualiy  severe,  tiiid  vision  is  impaired  in  a  greater  degree  (hai 
the  lurliidity  of  the  tilterod  aqueous  inunor  will  explain.  SonM 
tiMifs.  when  thecMrie  IniM  beeti  seen  ipiiteat  iiH  c^tnineneomeitt.ani 
atropine  has  lieeii  appltdl,  full  dilatation  of  the  juipil  may  l>c  ol> 
taiiifd,  and  afterwards  prest^rverl,  but  withont  improvement  in  tin 
general  eonditiori ;  the  ol>strnoled  eirciiialion  presenting  an  insiijil 
erable  obstacle  to  the  progress  of  repair.  The  remedy  for  euch  i 
state  nf  things  is  paraceiitesiaof  the  anterior  chamber ;  and  a  singl 
<?vacnaiioii  of  the  aqneons  humor  and  its  eiiK)>eiided  infiamniatorj 

{troduels,  if  lerfornied  early,  will  ivften  he  sumcient.  In  practiced 
liinds,  any  sharp-jKiinted  cutting  instrument  will  snttice  for  tb 
puncture,  and  any  probo  or  bodkin  for  <>[K.'ningil  to  allow  the  Huii 
til  t'Bcapc;  but  a  surgeon  unaccustomed  to  eye  operations  will  d< 
well  1o  u*»  the  stop  parHcentesis-neodle  shown  in  Fig,  65,  [tage  227 
which  cntinot  enter  the  eyo  fur  enough  to  inflict  any  injury  u\km 
either  lens  or  irii*.  The  probe  connnonly  plaeed  at  the  other  em 
of  the  tiandle  of  this  iichIIo  is  often  loo  big  and  too  thick  itl  it 
bulbous  ex treniity,.*o  that  it  tills  and  pliigs  the  ]iiinctnre  instead  o 
oj>eiiing  it.  I  prefer  a  proW  without  a  nulii,  and  with  a  longitQ 
dinal  groove  along  which  the  acpieoiis  humor  may  flow,  or  with  I 
tiat  extremity,  which  may  be  turned  a  little  on  its  axis  n>  ss  t 
separate  the  lips  of  the  wound  '  The  puncture  should  generall 
be  maileon  the  temjioral  side,  and  always  Just  l>cyond  the  cornea 
margin,  in  order  that  it  may  not  leave  a  visible  scar;  and  tb 
whole  of  the  tluid  contents  of  tlic  chamber  sliould  be  pi-rniitted  U 
drain  away.  The  little  operation  is  so  Iritling  that  [except  in  ver 
nervous  [Kitionis]  it  requires  rieitheraaanie.-<ihelie  nor  an  amistaiil 
ainl  it  may  be  performeii  at  nny  time  in  the  conanlting-rooi 
Notwithstanding  the  smart  of  the  pnnctnre,  it  isoften  pro<)ucli 
of  immeilialc  and  great  relief  to  the  uneasy  sensations  whidi  wc 
previously  cuniplamed  of;  and  it  usnally  restorer  the  natural  tii 
of  tlie  iris,  thus  showing  the  apparent  discoloration  to  have  Iteei 
due  only  to  the  tnrbid  Huid  through  which  the  membrane  w. 
seea.     At  the  next  visit  the  toiision  must  be  examined  and 

[Th«  orJ'miir}'  DbvjhI'i  ourotto,  Pig  83,  pttge  314,  Nnmn  (wrfuvtlf.] 
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psrac^tesiB  repeated  if  necoBsary;  ami  aotnetimos  it  will  need 
repetition  again  and  again  ;  tlie  wound  being  reopened  with  the 
blunt  probe,  or  with  the  needle  or  other  aharp  instrument,  act^otnl- 
ingtdthe  time  that  baa  elapsed  eince  the  last  ojteralinn.  liut  if 
Beroos  iritis  has  existed  for  some  time,  and  has  prod  now]  very  high 
tensioD  with  great  impairment  of  sight,  and  espe<riany  if  the  patient 
raides  at  a  distance  from  the  snrgeon,  so  that  he  cannot  be  seen 
frequently,  it  will  be  unsafe  to  frnst  to  pariicente:)iH,and  necessary 
to  have  recourse  to  a  more  radical  treatment  l>y  iridectomy,  I 
ma  once  ceiled  fifty  miles  from  London,  to  a  young  gentleman  of 
rbeamatic  diathesis,  and  with  latent  kidney  diseu^w  which  a  few 
miintha  afterwanls  became  developed  into  fatjil  mischief,  who  hail 
been  Buffering  from  serous  iritis  of  one  eye  for  about  three  weeks. 
The  globe  was  of  almost  atony  hardness,  and  vision  was  reduced 
to  qDalitative  perception  of  light.  I  immediately  excised  a  large 
idet-eof  the  ins;  and  the  eye  recovered  without  any  other  treat- 
ment. When  the  patient  viBileil  mc  a  few  weeks  afterwards,  I 
found  that  the  stretching  to  which  bis  eyeball  had  been  subiei-ted 
had  80  elongated  it  as  to  produce  myopia  =~,'^.     If  he  had  been 

Si9t  middle  life,  with  a  less  yielding  sclerotic,  there  can  be  little 
nabt  that  he  would  have  been  irretrievably  blinded  by  the  com- 
preaaion  of  the  retina.  In  o^ierating  upon  such  a  case  it  is  desira- 
ble to  use  a  linear  instead  of  a  lance  knife,  and  to  keep  tlie  blude 
enlirelyahove  the  region  of  the  nupii.  Although  the  lens  tmd  iris 
are  usually  pushed  back,  and  the  anterior  chainher  is  rendered 
ibuornially  capacioua,  so  that  there  is  no  difficulty  in  infrmlucing 
■  triangular  blade  to  a  sufficient  extent, yet  as  soon  as  the  incision 
is  made,  the  aqueous  humor  is  apt  to  l»e  ejected  with  some  force 
bjthe  previously  stretched  tissues,  and  the  lens  might  thus  be 
tbrovn  against  the  point  of  any  instrument.  When  tension  is 
onceutfectuaily  relieved,  the  general  treatment  of  serous  iritis  calls 
for  little  remark.  It  never  requires  mercury  (altlumgh  this  may 
be  necessary  for  the  cure  of  a{>me  associated  constitutional  stale) 
wid  seldom  oiiium.  The  use  of  atropine  should  be  conlinucd  until 
allintlammation  has  disappeared,  functional  rest  nmst  be  as  strictly 
**  possible  enforced,  and  the  general  health  should  receive  careful 
"ttention. 

fietnniing  now  fo  plastic  iritis,  we  find  a  certain  pmimrtion  of 
wses  in  which  adhesions  have  been  formed  Irefore  treatment  is 
Wnmienced,  and  in  which  atropine,  citber  with  or  without  mer- 
Wirj-,  fails  to  detach  them.     'Ihe  parts  of  the  pupil  which  are 
intermediate   between    the   ndhcsions   dilate,  but    the   adhesions 
themselves  remain;   and  with  this  exception   complete  recovery 
takes  place,  with  entire  restoration  of  vision.     An  eye  which  is 
left  in  this  state  is  not  to  be  looked  upon  as  cured  ;  for  although 
in  a  few  instances  no  further  mischief  tnay  ensue,  yet  in  the  ma- 
jority the  adhesions  will  become  exciting  causes  of  recurrent  in- 
tlanimation.     As  a  rule,  the  eye  in  which  iritis  has  left  a  partially 
adherent  pupil  will  sutter  from  iritis  again.'     The  function  of  the 

'  [KecDrrence  U  mleo  fr«i)ueot  in  cium  in  whk'h  nu  adbaaioMi  >■•■■  *«»■-  farnwl,] 
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mnsclea  of  the  iria  ia  to  ultor  the  diameter  of  the  pupil  in  response 
to  every  variation  in  the  qiiantitr  of  liffht  u-liii.^  falls  ajirm  it; 
ami  an  !ulht.>»iim  is  a  iHTjietHal  oiMtiifle  to  the  cHBcharge  of  this 
fum-tion.  anil  sorvvs  to  oht-i-k  thu  variation  of  the  ]Hi|ii!  ahniptly. 
whi-ni'vur  it  jni>tw»<  ii  ftrtain  lirnil.  An  un  alinottt  nwoi«ary  t-oiwe- 
(liU'iii'**,  rln;  U'IIi(!»ioti  ln'fiiiin.'.s  a  mmrcc  of  iiriuitiot),  ami  iii:unt4>iii9 
B  c-oitiliiioii  of  prepiiri'ilni*'  to  inllame.  Aocidvntiil  injnrv.  over- 
work, or  trtiieral  difonlcr  of  ihe  hviillh.  finiln  in  the  aflecied  iris  « 
iiai't  in  whii'li  the  natiiral  viliil  reRistance  of  the  tiRsu««  ia  <liniin- 
ished,  uml  iii  whii'h  niorhiil  atrlion  is  readily  twt  np.  Tli«  aecoixl 
atlaek  of  irilia,  under  rhose  oircninstimces,  falls  Uj>on  an  eve  in 
which  thiive  is  a  mechanical  ini[)edinient  to  the  dilatation  of  the 
pupil,  so  that  the  parts  of  its  nmrgici  adjaoont  to  the  existing 
adne^ions  mnst  remain  in  contact  with  the  capHule  of  the  lens, 
and  are  thns  Uahk'  to  be  rendered  adherent  tbeiiiselves.  Under 
judii-iouM  tnatnient,  the  second  attack  will  generally  nulwidv,  but 
not  iiutil  it  hiw  added  to  the  evil  tonwqneni-e^  left  by  tlic  firet. 
When  one  recurrence  hiut  ttikeii  placo,  otln T!*  are  nlnioitt  eerlltin  tO 
follow;  and  eauli  biridti  down  nioro  and  inoi(>  of  Ihe  puiiillary 
martrin,  until  at  Uist  this  bei-omea  onlirdy  adherent,  and  fin-re  i« 
no  lonj^r  any  eoniniuiiiealion  between  the  anterior  and  the  |<M- 
terior  ehanilier.  This  state  is  called,  not  verj-  folicitoneily,  "  exdo* 
sioii "  of  the  pupil :  and  l>efoi'e  it  is  produced  there  is  usually  a 
good  deal  of  lymph  deiwsitod  over  the  anterior  jiole  of  the  lens, 
and  this  lynipb,  as  it  undergoes  shrinkage,  drags  the  pupilhirr 
margin  togelher  and  assists  in  closing  the  ojiening.  As  long  as 
the  pupil  IS  not  entirely  "excluded,"  as  long  as  there  is  an  ajier^ 
ture  even  the  size  of  a  pinhole,  the  ease  may  be  amenable  to  treat- 
ment ;  but  as  floi>ii  as  tlie  )»npil  is  entirely  closed  a,  fresh  series  of 
chungL-s  will  eonnncnee.  The  ({uantity  of  tluid  contained  in  the 
untcrnT  chtiinlier  i*  suplKi>-cd  to  be  rejtiilated  by  the  haliinee  be- 
Iwwii  (^eeretiiin.  and  eshiiliilinn  ibroiijiri  the  coruoa;'  and  a»  long 
av  the  pnjiil  )•*  o]ien  the  iiittuence  of  the  extuilatioii  extends  (o  the 
fluid  in  the  posterior  ohaniber  ftko.  Hut  wlivii  once  the  pupil  is 
ejoaeil.the  Hnid  in  the  jKisterior  chamber,  Although  eontiniially 
ineivjised  by  fresh  soerc-tion,  has  no  longer  an  outlet,  and  hence  it 
rapidly  increases  the  tension  of  the  ]>o»ierior  (>arts  of  the  eyelwll. 
It  pnsln'8  forward  the  iK-Hjihoral  or  nonadherent  zone  of  the  iris; 
and  thus  alfords  early  evidence  of  the  exclusion,  which  may  be 
known  to  exist  whenever  this  |H.'riphenil  zone  is  Btretche)l,eoiivex, 
and  prominent,  while  the  central  or  pupillary  zone  is  com i>a rati vely 
tialtcued  or  receding.  U  nder  such  cin.-uiiistBnces  all  the  tissues  of 
the  eye.  probably  nlready  damaged  by  rcpt^atcd  inRaminnlion, 
undcr>:i>  I'liecdy  atrophy.  The  iria  li«iie  wiutlcH,  liie  vitreous 
body  bL*eonies  fluid,  the  ion»  be(X>ines  ujuiiuu  and  ot^cii  calcurvous, 

'  [Frf>l"TV pliihufBio  ruonri-liiv  bnti-  thuwn  lliiit  i-Kholiitl'in  «f  iiqii'-oii-  iiuui'ir 
llin-upti  ill"  0'rlll^a  (1>mm  »<'l  tuki'  pliii'>'  l<>  ni>_v  impurlant  •-ilvnt  ilurui;:  life.  hiiiI 
IhnC  Ihp  pnticifiBl  rhnnnd  fur  ilie  r"m"v..T  t>f  tli.'  nc|iiP"iM  humnr  i«  |>r->laihly 
|tir'-ij|t)i  till-  v<-in>  nt  rh«  cirfUut  vfHomt  iiitJ  vt  tlm  Iru.  ;>««  l^wlirr,  A-tfiir  jir 
0)^li^{itH-lvyu,  i>x,  II,  p|>  8i-IS«.] 
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anij  the  retina  perishea  in  the  common  ruin.  There  can  be  no 
more  hopelessly  a^Kiiled  organ  than  an  eye  in  which  recurrent  iritie 
bu  been  suttered  to  ran  its  course  unuheoked,  and  to  produce  its 
oMinary  consequences 

It  is,  therefore,  a  matter  of  serious  importance,  in  dealing  with 
1  first  attack  of  iritis,  to  prevent  the  formation  of  adhesions ;  and 
it  Bhould  never  be  forgotten  that  this  can  be  done,  with  a  very 
near  approach  to  certainty,  by  the  early  and  etticicnt  use  of  ntiw 
piiie.  when,  from  any  cauxe,  the  atropine  has  not  been  efficiently 
wed  in  time,  and  the  inflammation  Bulisides  leaving  an  adhesion 
behind, each  a  condition  must  not  be  accepted  as  recovery.  In  the 
fiist  place,  every  endeavor  should  be  made,  after  the  subsidence  of 
the  inflammation,  to  detach  the  adhesion,  or  if  it  cannot  be  de- 
tached to  stretch  it,  by  the  continue<l  use  of  atropine.  Very  con- 
Biderable  adhesions  will  sometimes  yield  if  the  pupil  is  kept  fully 
dilated  and  if  mercury  is  cautiously  administered.  When  there 
i«no  trace  of  intlamniation  left,  we  may  sometimes  use  calabar- 
beau  and  atropine  alternately ;  so  as  to  drag  the  adhesion  first  one 
way  and  then  another;  but  calubar-liean  ia  an  irritant,  and  mnst 
be  avoided  aa  long  as  the  alighteet  abnormal  vaaculai-ity  or  aenai- 
tivenesa  remains.  The  adhesions  ahould  be  closely  examined  with 
I  magnifier  from  time  to  time,  and  if  they  alter,  or  show  aigna  of 
Btreti'bing  or  giving  way,  such  changes  would  furnish  reasons  tor 

Sfreeverance  m  the  treatment.     If  iin  adhesion,  without   being 
etached,  can  even  be  stretched  into  a  linear  band,  it  may  afford 
the  iria  suflicient  freedom  of  play  ;  but  if  no  change  for  the  lietter 
is  visible  within  a  month,  I  have  never  seen  it  commence  at  a  later 
period.    After  a  month  baa  elajised,  therefore,  I  do  not  think  there 
wanything  to  be  gained  l)y  the  continued  use  either  of  atropine 
or  of  mercury  for  adhesions  which  have  remained  all  tliat  time 
stationary;  and  it  will  then  be  best  to  leave  the  case  alone,  the 
patient  being  fully  warned  of  the  further  riaka  to  which  he  is 
exposed.     It  seems  probable  tliat  the  action  of  mercury  may  really 
soften  and  break  down  adhesions  by  promoting   tlie  abaorptinn 
*'id  removal  of  the  lymph  entering  mto  their  composition.     Hut 
the  action  of  atropine  can  hardly  be  any  otlier  than  a  mechanical 
"He;  the  free  portions  of  iris  exerting  traction  upon  those  which 
*fe  attached.     If  this  view  is  correct,  it  limits  the  usefulness  of 
Atropine  to  the  cases  in  which  the  free  |)ortioiia  distinctly  prepon- 
'•erate  over  the  rest.     If  two-thirds  of'  the  margin  of  the  pupil 
*re  attached,  the  traction  of  the  reniaining  one-third  cannot  be  of 
**iuch  avail;  and  hence,  in  very  extensive  or  lar^e  adhesions,  the 
Vise  nf  atropine  alone  ia  scarcely  worth  trying.    \i()rcover,  in  these 
^iasea,  I  think  there  ia  lesa  danger  of  a  aecondary  attack  than  when 
there  is  only  a  email  amount  of  adlicsion.'    In  the  latter  condition, 
the  major  part  of  the-  iris  being  free,  the  movements  of  the  pupil 
Vill  be  as  active  as  in  health,  und  will  be  [)er|)etual]y  cheeked.    In 
the  former,  when  most  of  the  iris  is  bound  down,  the  movements 

'  [TbUupiniiin  is,  we  Ihink,  quest iulliiljic.] 
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are  ratlier  prevented  altogci  li«r  than  arrested  after  th#y  have  com- 
meiK-eU,  ami  the  name  ainouiit  of  irritation  is  seliiom  |.ifi<iii.-«l. 

1  lie  cHc'ct  oruilheflioiiA  ill  (irodduin^  wcoii>liirv  iritis  mav  jiroba- 
Imv  (k'|wii(l  somewhiit  iiiion  tiii-ir  prL-cip<c  jiosilion  witli  r^nl  to 
iiorv.ius  tilnmeiits,  and  aouiewlmt.  nlw  njioii  [jersonal  pwtiliBrilieB. 
Ak  linil,  (,{  the»o  are  nncertKin  cl«tiienl»,  hiicI  as.  in  a  iuw  caw*, 
secmnlary  iritis  does  not  ocuur.  no  niwrativo  intvrfvroncf  witli  lh« 
*'""-'J""i>»  left  \*y  a  tiret  attatk  i-jin,  genrnillv  r^i^-akin^.  I'O  r^-i-oiii- 
rnendcd  l'erlin|>s  the  only  ex<re[>tiaiiii  to  ifiia  rule  ari>  fHniisliwI 
y}  patients  who  are  iil)o«t  to  iintlertake  long  voyage*,  or  tn  travel 
m  (.-oiiiiiniM  where  tliey  might  not,  in  the  event  ofa  ret'urpenoe  of 
their  malady,  be  wilhiii  reiicli  of  skilled  ireatnient.  But  after  a 
•econd  atlnck  of  iiitis  has  taken  place,  there  is  no  loiijfer  any 
•^aKoiiiiidc  prospttfi  of  esc-ajte  from  others:  and  the  conditions 
previously  esisliiig  l>econie  wholly  altered.  If  the  disease  lie 
ftiilleix-d  to  niii  it.-*'^eonr»ie  unchwkc'd,  it  is  probal.Ie  that  total  atu) 
inv-untl.li-  lijindnow  will  Iv  produt-wl  in  the  course  of  a  few  years ; 
and  the  only  way  in  whieli  tlii*  dan^r^-T  eau  boohviat«d  is  by  the 
dvtavbnient  of  ihe  adhesions,  or  by  the  pcrrormaucu  of  an  iriduo- 
toniy. 

_  IX'Im-hnient  of  adliMions  may  be  aoconiiiltaheil  in  two  way*,— 
either  by  the  AjK-ratioii  of  Mr.  .Sireatfeild,  or  l-y  thai  of  Dr.  Vtaaa- 
vant. 

Mr.  Strcalfeild'a  operation,  to  which  he  has  yiven  the  name  of 
"cotvlvsis,"  is  |)erformed  by  niakinjtwith  a  cnttuiff  needle  a  punc 
turc  through  the  oomea,  aliout  tnidwuy  Imtween  ita  anmniii  and' 
its  margin,  at  a  [wint  <i)ijM)site  the  adhesion  to  be  detni-hed.  Th« 
needle  nliould  be  withdrawn  without  losis  of  argueoua  humor.' 
The  "eorolyisi*  honk."  a  tine  anil  narrow  spatula  with  a  noiih 
90  one  side,  is  introduced  Ibmiigh  the  piineture,  carrietl  hetween 
the  lena  and  the  iris,  and  so  niana>uvi-ed  as  to  engage  the  adhe- 
sion in  its  notch,  and  to  break  or  cut  it  by  traction  aerons  the 
pupil  towards  the  puncture.  For  my  own  use  I  have  had  Mr. 
r^treatfeild's  iiiKtiuirient  ni'iditied  by  bonding  Ibe  i«[>aiula,  eo  that 
it  may  be  iiilrnduied  on  the  nasnl  an  easily  aS  on  the  tempond  aid* 
of  the  eornejl,  and  also  by  eniarging  the  uoU-b  sntliiienlly  to  allow 
of  its  edges  being  somcw bat  ^hiirjienod.fio  that  it  may  em  through 
a  liand  instead  of  divgi^ing  or  tearing  it.  \)r.  I'assavant'a  operft* 
tion  eonaintiit  In  detac-liing  the  adbenionn  by  force[«  traction,  in  a 
direction  tonanltt  the  eiliarv  region  instead  of  away  from  it.  He 
makea  a  itmall  incision  with  an  iridectomy  knife  in  the  conieiK 
Bclemi  jniielion,  on  the  same  Bide  as  ttie  adhesion,  and.  so  to  speak, 
behind  it.  He  then  introduces  forcejw  like  common  iris  forceps, 
hut  without  j^harp  teeth,  so  that  they  pinch  without  piercing, 
seizes  a  fold  of  ins  just  behind  the  adhesion,  and  draws  it  towareU 
tlie  wound,  as  if  he  were  going  to  draw  it  out  for  an  iridectomy. 
An  snon  as  he  ecus  the  adhesion  yield,  be  eea^us  bis  tratition,  sutTen 


'  (Some  liWM of  «(|iii>i.m  hiimoritinfrviinblr,  ilii-Botertoroli«i«bert>«o«iMrijlIIlrf, 
lioncver,  in  ibe  courio  ofa  f»«  mlimuo.J 
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the  forceps  to  expand,  and  withdraws  them  empty.  If  a  portion 
ofiria  should  prolapse  through  the  wound,  it  is  replaced  by  gentle 
rotatory  friction  through  the  closed  lids,  or,  it'  that  ahould  fuil  of 
efect,  by  the  extremity  of  a  blunt  probe.  The  eye,  after  either 
operalinii,  ie  bandaged  and  treated  in  the  ordinary  manner;  and 
a  brought  as  soon  as  possible  under  the  full  influence  of  atropine 
Id  order  to  dilate  the  pupi!  and  to  prevent  reunion  of  the  adhesions. 
I  Lave  practiced  both  these  methods  very  frequently,  and  my 
eiperience  of  them  has  induced  me  to  abandon  that  of  l>r.  I'assa- 
Tint  entirely,'  and  to  reserve  that  of  Mr,  Streatfeiid  for  the  cases 
io  which  there  is  only  one  adhesion,  or  two  placed  near  together, 
and  in  which  there  are  strong  coanietic  reasons  for  avoiding  iri- 
dectomy. Upon  a  pretty  girl  with  bhie  iridea  and  well-opeiiwl 
ejes,  to  wfaotii  an  iridectomy,  even  at  the  upper  part  of  the  circle, 
wonid  be  ^  serious  blemish,  I  should  pertbrm  corclysis;  but  I 
think  I  should  hardly  do  ao  under  any  other  circumstances.  It 
itsfault  connnon  to  both  ofierations  that  they  must  be  rejteated 
nearly  as  many  times  as  there  are  adhesions  to  be  dealt  with. 
When  two  adhesions  are  near  together,  they  may  be  torn  through 
bj  forceps  traction  from  a  j)oint  between  them,  or  may  be  included 
in  one  sweep  of  the  corelysis  hook ;  but,  if  they  are  too  tar  apart 
fnr  either  of  these  proceilures,  they  will  generally  require  distinct 
opemtions,  separated  by  a  sufHcient  interval  of  time  For  every 
tdhesion  there  must  be  a  point  from  which  the  tniction  ought  to 
be  made  in  onler  to  be  most  etKeacious  ;  and  if  a  second  or  even  a 
third  adhesion  can  be  reached  from  the  original  wound,  yet  the 
hook  or  force[«  will  act  at  a  mechanical  disadvimtage  in  detacii- 
ingit.  Moreover,  however  fully  the  eye  may  have  [>een  brought 
under  the  influence  of  atropine,  the  evacuation  of  the  aqueous 
humor,  and  the  irritation  of  the  iris  by  instruments,  will  produce 
contraction  of  the  pupil,  by  which  the  exact  position  of  any  re- 
■uaining  adhesions  will  be  concea!e<l ;  and  it  is  not  prudent  to 
make  casta  with  a  hook  in  the  mere  hope  of  catching  something, 
or  to  pinch  up  the  iris  here  and  there  without  good  reason.  In 
such  an  eye  as  that  shown  in  Fig.  70,  piige  'Jio,  at  least  three 
ciKrations  would  be  required  by  either  method  ;  and  these  could 
not  be  prudently  performed  with  less  than  a  fortniglit's  interval 
Iwtween  each  two  of  them.  Three  oi>eration8  and  eight  weeks  of 
treatment,  even  without  allowance  tor  tailures  or  complications, 
constitute  a  prospect  of  which  a  patient  might  well  hesitate  to 
svail  himself,  and  which  tew  surgeons  could  recommend  with  suf- 
ficient iiersuasivenesB  to  render  it  attractive. 

A  still  more  serious  fault,  also  common  to  both  metho<)s,  is  that 
the  adhesioDB,  when  detached,  often  reunite  whilst  the  external 
voand  ie  healing,  so  that  the  obJcctB  of  the  operation  are  entirely 

t  [Dr.  B.  Jnj  Jeffrin,  of  Boeton,  Ub'*  ,  wlin  hfl«  |;iv<-n  Pii9EKV*nt'H  opi-rntiim  u 
HinievhHt  ['Xlrndvd  trial,  rfpuru  very  rnTombty  upon  it,  both  as  Teenrilit  its  fni'- 
dom  friJiii  dHni;er  and  the  [wrfootiim  of  iu  rfnilw.  Wf  hiivp  not  pprforini^l  it,  fur 
Iht  mtuan  thHt,  with  ih«  aullior,  we  prefer  a  iidkII  iridectomy  in  BUcb  miies  m 
■««m  tvdenikiid  ojienitive  interference  ] 
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dofentcil.  T^atly,  in  more  rlmu  one  CKxe,  I  liave  seen  opacity  ot 
the  frvstalliiw  fena  prmhu'od  hy  the  iraetion.  If  thia  had  f>niy 
oocni-rt-(i  iil'ler  Mr.  Streattl-ild's  methoil,  1  ithonUl  have  8u«pecteu 
that  I  miffht  uncouscmusly  have  iiyured  the  cafsule  with  th« 
point  of  the  hook.  Itiit  I  have  Boeii  the  came  result  follow  the 
one  of  the  force|ie.  wliioh  were  8e|mraleil  fpoin  the  k-ns  by  (Ik*  iri«, 
and  never  i>iiU>rcd  thv  n^'gioti  of  the  pnpil  al  all :  uihI  [  am  lhiTi.>- 
fore  foiiipflli'd  to  Itelievi-  that  tliu  ciipwulc  itself  may  wometime^ 
tear  iiii^lead  of.  or  lofjcthor  witli,  thi-  ndvoiilition*  Imnil.  l>r. 
PnflMftVjtni's  method,  moreover,  liihors  iiiiiier  a  di»ad vantage  whtoli 
U  all  ilt)  on-M ;  iiaiiiely.  that  ftdhc»ion  is  linhle  to  take  plaeo  be- 
tween ihc  (lieatrix  of  the  wound  of  entriinw  and  the  i»eriphcnil 
part  of  the  iri.*.  Sin'h  an  adhesion  might  hft  iKith  coneealwl  and 
iinsn)>jHK-teil ;  hut  it  would  not  be  any  the  less  likelv  to  oi-i-asinn 
future  attacks  of  intlamniation.  On  the  whole,  tlierefore,  my 
c-xfierieni-e  of  detachment  is  unfavorable;  and  I  L-annot  at  all  re- 
echo the  praise  which  has  been  l)e«towed  uijou  each  of  the  methods 
which  I  have  deacrihed.  In  order  to  diminish  the  traction  uuon 
the  liandit.  I  devised  the  eutting-hook  in  tion  of  >fr.  :^tniilfvild'« 
bltmr  one  ;  and  by  mean^  of  tbv  vuttin^-hook  [  think  ii  "ingti-  ad- 
he-*ion  may  often  lie  Hsifely  and  certainly  divided,  with  only  a 
email  chance  that  it  will  remiite.  Hut  when  the  Hdlie»ion»  ar« 
mulliple  the  ehane**  of  reunion  are  irreatly  im-rejised,  anil  the 
nsks  of  pmdncing  new  iieripheral  adhesions,  or  ojiacity  of  the 
crysialline  lens,  are  »o  scrioiii'  that  they  should  by  no  ineai»  be 
dieire^aidcd. 

From  the  forogoinjr  objectiona,  tlie  remaining  re-sonrce,  irideo- 
toniy.is  wholly  fri^e;  and  it  lias  the  adrliiional  advantage  of  being 
of  nlmost  eertain  efficacy  in  preventing  the  recurrence  of  iritis^ 
Even  if  it  should  fail  in  this,  it  will  al  least  prevent  excluaion  of 
the  fiupil  by  any  ordinary  attacks,  inasmuch  as  a  lai^o  gap  m  the 
peripheral  jortion  of  the  nietiibranc  is  banlly  ever  (if  ever^  filled 
up  and  dragged  together  hv  lymph,  except  when  the  operation  ia 
performeti  in  the  course  of  indo^-horoiditis,  and  fail*  to  arrc^l  it. 
It  mutters  little  whut  part  of  the  iri*  i*  removed,  and  it  is  not  ul 
all  iiece««iry.  nor  in  any  way  fipocially  advantageous,  to  remove 
the  adherent  portions.  'I'he  etfoet  seems  to  he  (tnidnced  by  brcnk- 
ing  llie  oonlinuily  of  the  [sphincter  pupitlie]  nnisele ;  ami  hcnve 
the  o|HTurion  niay  be  localized  with  reference  to  two  main  consid* 
eralions,  vision  and  nn)iearance.  If  the  natural  pupil  is  ohs4-ur«d 
by  lymph,  the  arliticial  one  made  by  the  iridectomy  should  be 
pUcetl  where  it  will  be  most  nsefnl  for  visual  [iurpo«e«:  that  is  to 
Bay.  downwards  and  inwards,  directly  inwards,  or  directly  down- 
wards. By  choice,  under  these  circumstances,  Ihc  part  excised 
should  not  include  uu  adhesion;  beunuse  this,  when  detached,  is 
liable  lo  leave  a  piitoh  of  hardened  lymph  and  uveal  pigment  upon 
the  surface  of  the  eapsulo,  atid  thews  rc!«idua  would  themsehes  in- 
terfere with  sight.  When  the  natural  pupil  h  clear,  and  the 
vision  nearly  normal,  the  iridectomy  should  lie  made  directly  tip- 
wards,  where  it  will  be  at  least  jmrtly  and  aoniclinies  entirely 
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I>y  the  utvpor  lid  ;  arii]  it  is  ttion  a  mutter  of  aheoIut« 
itiiliffurciK-c  wliftla-r  the  |Ntrl  tn  be  rcrnovi-d  is  ndlivrent  or  free. 

Mj  oxptTit'iiw  of  iridwlomy  |)crrorineii  iiftcr  ii  wc-ond  uttack  of 

iritia,*»a  uIk-ii  ttit«  lina  wlio)lv»ulMi(tetl,ii»  iimoniisof  provonling 

Ibnlier  rociirroiH-e,  is  now  iaiy<-.  and  it  iii  allo^-rlior  fiivurabk-.     I 

tare  never  wen  f.lie  oj^ration  followed  hv  any  kind  of  iilH^mtMN 

qnfflce,  and  I  have  SL-ai-L-^ly  ever  §een  it  fail  nt"  its  ohjoi i.     When 

^    Mb  eyce  have  been  allecled,  I  have  in  several  inittaiices  operated 

H   y  first  only  on  the  worse  of  the  two,  with  the  onlinary  reaiih  that 

H   it  toon  became  thv  better  of  the  two.  and  that  its  inereaHeil  U!ie< 

H    falacsi  and  L-omfurt  brought  thv  patient  back  with  a  rerjuest  that 

"    ihcolher  mi«hl  \m>  Mniilarly  tn-ateil.     In  many  ]iereons  the  eximt- 

cnvf  of  iin  aillR-sion.  while  the  iri:<  ift  viitire,  i"  attended  by  painful 

t       irnMlion.-i  of  drairginjr.  and   by  vongcsition  of  the  eyes  after  even 

!       DKidvrAle  n#c  of  thctn,  long  buforu  rvcurrunt  intlumniatioii  is  pro> 

Jooed.  These  con9«[nen<>e<<  are  at  on€«  relieved  by  the  iridectomy. 

Alter  t>evei'nl  attaeka  of  irilia,  in  some  of  which  the  rhoroid  and 

ritKouB  have  proUibly  to  »«ome  extent  ptirlii-i[iati-«i,  and  when  the 

jreaierparlof  the  pupil  is  adherent,  the  perforniaiioe  of  iriiioctoniy 

Klie  only  re--*onroe  ojieii  to  the  surgeon.     I'nder  these  cinnim- 

l      MiK-ee.  however,  the  amount  of  iK'iiefit  to  be  obtainerl  t'rora  it 

ttfut  depend  upon  the  actual  i-ondiliou  of  the  organ,  and  theopera> 

Jitni  is  no  lojiper  iiitirely  free  from  risk.    Several  veara  ago,  I 

iridcotomizi-d  both  vyes  at  onoc  for  a  woman  who  had  freqaetitly 

nffi-red   from  irili».  und  who  was  the  subject  of  eontititutional 

■fpkilis      IltT  pupiU  were  nearly  exoluded,  and  heraight  was  very 

Mn;  the  staioof  the  two  eyi-«  Wing  almost  pix>(.'isi-lyi)ie  same.    In 

ot>6n\'  them  all  wviit  well.  L-oi<«iderable  ]iormHiivnt  imptxi'vement 

'—    of  Tiaon  wa^  pmdm^eil,  und  there  bus  siium;  been  no  more  inflam 

■  <iutiQn.     In  tlieoiher.ftloughingnf  the  cornea  took  place,  followed 

I      by  Hinpiiration  and  entire  m>*lruerion  of  tbeeyelMiII.    I  have  lately 

u«arq  of  an  iuAlanLV  in  whieb  the  o|ii.THtion,  iili^o  in  a  xyphilitic 

tlwiicnt,  excited  very  severe  itiHammation,  with  e(Vii*ion  of  lymph 
to.ddi  an  extent  that  the  anterior  ehanJier  watt  almost  filled  Ijy 
*t.    Still,  such  mlsadveiitnreA  are  exce|itiona1 ;  and  it  is  generally 
*8iT  to  soy  to  a  patient  that  iridectomy  atibrds  the  only  ehnitee  of 
*>Mcrving  bis  remaining  night,  and  that  it  is  attended  by  only  nii 
TiEiiitev^irmtt  danger  of  hastening  its  exlinclion.     I'uder  sueh  cir- 
.'iimtlnmes  it  Ik  jndieiou>(  to  ojML-nite  on  one  eye  at  a  time,  and  to 
»jnn  with  thai  whii-h  Ik  least  mn-ful.     Theiriswill  otVcn  bo  found 
Triable  nml  rotten,  and  tiniily  adherent  to  the  e»j)su]e  of  the  leutt, 
«o  that  the  anterior  layer  will  tear  away  in  shreds,  leaving  behind 
slaver  of  Ivniph  and  pigment  which  maystill  prevent  the  paaaage 
of  light.     In  order  to  obtain  an  ojn'iiing.  in  sueh  cases,  it  is  necea* 
sary  to  let  the  iris  foree{>s  expand  widely, and  tn  piuch  up  aa  large 
a  fold  as  possible,  in  the  liojie  that  it  may  eohere,  and  that  some 
part  of  it  may  come  away  entire,  leaving  the  anterior  capsule  free. 
As  ail  things  human  may  have  at  leaat  two  issues,  so  even  a 
first  attack  ot  iritis  does  not  invariabiv  follow  the  favorable  or 
|<arli«lly  favorable  course  which  liaa  hitherto  been  described.     If 

]& 


the  malady  has  heon  neglected  at  the  oiitBct,  or,  still  more,  if  it  has 
been  maltreated  hy  nitrate  of  silver  dpo]ie  orio  any  other  manner, 
Or  ]Ki».«ibly  ill  ccrlaiu  fonBtitulions,  it  ie  ant  to  pass  into  a  chronic 
elalp.  to  spread  to  the  ciliary  hody  and  tne  choroid,  and  to  place 
the  sight  in  tlio  grciitcxt  peril.  1  have  novor  ewm  Buch  a  courwof 
evciitH  when  atropine  hiu)  bt'on  pro|it'r!y  applied  from  the  liegin- 
ninij;  bill.  1  am  not  prepiirod  to  siiy  that  evoii  (hen  it  mi^bl  not 
ooeiir.  ]ii  irilir"  whU-li  iiuiilirntes  ihc  i-horoiil  wu  find  j^nerally 
that  the  juipil  iii  conlmcri'd  and  enlirt-ly  resiittit  alropnii;:  that 
dilated  blooflvea^i'U  may  he  tteeii,  if  the  cornea  and  ac)iiC(>U8  buninr 
retain  even  a  moderate  dejeree  of  t rantiparency,  iijMvn  Ihe  aiirfavb 
of  the  iriB  itaelf;  that  the  ciliary  region  is  somewhat  tender  to 
the  touch ;  that  the  hy[»era>mia  is  more  pronomii--e(i.  lioth  in  th« 
coiijtiiictiva  and  in  the  sclerotic  pericorneal  zone,  than  in  simple 
iritis ;  that  Urge  and  tortuous  veins  may  he  discovered  emerging 
from  ibc  glohc  at  a  uhort  distance  from  the  corneal  marsiu,  and 
tiai^sin^  haek  under  the  c-onjiinctiva  to  llie  ecjuiitor :  iind  that  the 
iinpairniont  of  eight  iKgreatiT  tbanoan  bccxpluincd  by  the  lymph 
deposits  ill  the  pnpil.  or  by  tho  turliidity  of  Ihe  iiiodia  in  front  of 
it.  Among  thuse  ttymplomtt,  the  liisproporlionale  itnpiiirnient  of 
vision  ia  at  otn-o  the  mot<t  Rignilii-ant  and  the  most  alarming.  It 
may  ho  explained,  to  a  limited  deijree.  hy  nirbidity  of  the  vili-eons 
body,  hut  it  de[»endB,  when  more  marked,  upon  dintnrhant^  of  the 
[wrceptive  elements  of  the  retina.  The  layer  of  rods  and  unnes  is 
separated  from  the  choroid  only  hy  the  layer  of  pigmented  lave- 
ment epitbi'linm  iFig.  -t,  jint;e  127>,  and  a  very  small  amoniit  of 
cboroidal  etfusion  would  interfere  with  the  function,  and  even 
with  the  nutrition,  of  the  deiiiate  structures  u|)on  \vbit:h  sight 
cwntially  depcnus.  For  this  reason  it  is  cliaraL-torislic  of  cho- 
i-oidal  atlectiotig  that  they  iiti|'air  vision  more  rapidly  and  more 

Ei^rmuiieutly  than  those  of  ilie  retina  itself,  wbicb  often  ap]>earto 
L^  liniiti-d  to  the  <.-om|>itratively  uniiii)>in'tant  connective  lisxuc  of 
tho  fibre  layer.  The  tension  of  the  eyeball  in  iriilo-ehoroiditia  is 
seldom  even  tciijmnirily  incrcusod  ;  and,  as  the  diwiwe  progrewes. 
aofteiiiiig  8oon  licciiTnos  v^'ident.  Tho  nilimule  tendency  is  lo  d«- 
9r ruction  of  sight  hy  wasting  of  tlie  eyeball, and  by  ooni)itele  sepu- 
Rition  of  the  retina  from  the  choroid  by  effiiiiion  of  Ivrnph  or 
serum.  The  etIiiBions  which  take  place  in  llie  choroid  itaelf  not 
unfreqnently  undergo  caknreona  degeneration,  and  in  course  of 
time  they  are  sometimes  converted  into  true  hone,  furnished  with 
Haversian  canals. 

When  choroiditis  is  grafted  upon  an  attack  of  iritis  which  has 
bei-n  under  observation  and  skilful  nianagemeut  from  its  com- 
mencement, the  case  is  well-nigh  lio|K^less;  und  tho  surgeou  baa 
to  witness  the  ettcets  of  a  process  agaiimt  which  he  is  utmost 
powerless  to  contend.  l!ut  if,  as  S(^)me1inie«  happens  in  hospitui 
praetii-e,  we  »ec  irido-oltoioidilis  which  ha«  not  ((ceu  (r«'«t«il,or 
which  has  been  maltreated,  there  mav  still  lie  a  chanec,  although 
not  a  large  one,  of  arresting  the  morbid  procesa,  and  of  preserving 
a  useful  amount  of  vision.     Our  resources  for  this  purjiofle 
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itiDi-h  the  same  ae  in  the  more  severe  formB  of  iritis,  and  their 
tiiii  ploy  men  t  shoald  be  governed  by  the  same  principles.  Unless 
there  should  be  some  special  contraindication,  the  constitutional 
eflect  nf  niercnry  shoald  be  obtained  as  rapidly  as  possible.  Fain 
should  be  subdued  by  anodynes.  The  strength  should  be  supported 
by  well-chosen  diet;  strict  repose  and  protection  from  at)  irritants 
should  be  enforeed  ;  and  any  constitutional  conditions  which  may 
be  contributary  to  the  disease  should  receive  their  due  share  of 
■tteotion. 

It  being  impossible,  in  such  cases,  to  remove  by  atropine  the 
ocuiasioQ  of  the  pupil,  and  generally  impossible  even  to  modify  it, 
the  performance  of  iridectomy  was  long  ago  suggested  as  a  means 
of  attaining  the  same  end  ;  but  I  believe  that  this  opemtion,  when 

£nKticed  in  the  acute  stage  of  the  disease,  is  never  of  the  least 
_  enefit.     It  is  generally  attended  by  very  free  bleeding  from  the 
iris,  so  that  the  anterior  chamber  hecomes  tilled  by  a  coagulum, 
which  conceals  the  iris  and  pupil,  often  occasions  great  irritation, 
and  is  only  very  slowly  absorbed.     Next,  however  large  a  piece  of 
ins  may  be  removed,  the  resulting  gap,  as  ttoon  us  it  can  be  seen 
ffir  the  blood,  will  be  found  to  have  diminished  in  size;  and  its 
rnargins  will  gradually  be  dragged  together  by  lymph  until  the 
original  occlusion  is  restored.     The  benefits  sought  from  iridec- 
tomy may,  I  believe,  he  better  and  more  certainly  attained  by 
frequently  refloated  paracentesis.'    If  the  anterior  chamber  be  tap- 
ped and  its  contents  evacuated,  in  the  manner  already  described, 
and  if  the  puncture  be  reopened  with  a  probe  sufliciently  often  to 
Jirevent  it  from  healing,  there  will  be  mi  ett'usion  of  biood  to  do 
vnischief,  but  a  constant  drain  of  fluid,  which  must  be  supplied 
"ffroni  the  distended  veins  of  the  eye,  iind  which  must  in  some 
degree  diminish  their  congestion.     The  little  wound  is  too  insig- 
nificant to  be  hurtful,  and  the  advancement  nf  the  lens  and  iris, 
consequent  upon  the  frequent  withdrawal  of  the  aqueous  huniur, 
3nay  prevent  injurious  pressure  from  being  exercisecl  by  the  tluids 
1)ehind  them.    If  improvetuent  should  take  place,  it  is  manifest 
that  an  iridectomy  will  eventually  become  necessary  for  the  resto- 
ration of  eight;  and  it  should  bo  performed  during  tne  tirst  distinct 
remission  of  the  inflammatory  symiitoms,  before  the  lymph  which 
has  been  eflused  in  the  stroma  of  tne  iris  has  liad  time  to  become 
a  source  of  fresh  mischief  by  the  traction  consequent  upon  its 
shrinkage.     After  the  iridectomy,  the  treatment  must  be  con- 
tinned  on  the  same  genera!  principles  as  before;  and  it  will  fre- 
quently be  some  mouths  before   the   effused    matters  are  fully 
absorlied,  the  media  transparent,  and  sucli  an  amount  of  sight 
restored  as  the  injury  done  by  the  inflammation  may  permit.     It 
is  not  unconmion  for  the  lens  to  be  rendered  opaque,  and  to  require 
eventual  removal;  and,  even  then,  a  subsequent  iridectomy  may  be 
needed;  but  these  phases  of  the  case  will  be  more  appropriately 
discussed  in  the  chapter  upion  cataract.     During  the  subsidence 

'  [AdvovkWd  by  DubruwoUki,  KlinUehe  MmialMailtr/ar  AiigenheUkaiule,  1866.] 
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of  tbo  (Ii!<«ft9e,  and  the  |»enod  of  the  nlittorution  and  i«moviil 
niortiid  products,  Ihe  luosi  inii>ortant  <jiirations  Ui  h«  cfiiiiiidci 
will  iiftiially  have  reference  tfl  thecODtiiiiianoe  or  disuse  of  mereiir 
and  ihi-fle  can  only  be  detopinined  by  watching  ita  aotion  in  ear 
inilii-idual  case,  or,  snmetintes,  by  tentatively  withholding  it  f< 
short  periods  of  time. 

It  is  manifest  that  inflnnmiation  of  the  iris  and  choroid  ct\n 
hardiv  exist  without  inllainriintion  of  the  intervening  ciliary  body 
"cyolitis."HB  thiit  aftoction  has  hci^n  »ouiewhat  cliimaily  called! 
But  in  ionic  easi'^  the  cyclili^t  is  a  MubonMnato,  while  in  others  ifl 
ifi  a  proinincut  ^yniptom ;  and  in  tlir  latter  clii»4  there  is  greafl 
dangiT  of  the  oiNjiirrenoe  of  "[lyinjmlhelic  o|ihlha)iiita;"  that  i*  it 
say,  of  tho  cxcirxiinn  of  an  inHidioiis  nml  nlnio»t  invariably  do< 
structivc  irido-choroiditis  in  the  jireviously  unaflw-twi  eye-  Sucll 
an  event  is  most  fretiuent  when  the  oriifinat  inflamntalion 
traninatic  in  its  origin,  and  eapecially  wlten  the  ciliary  body 
itsfilf  been  iniiirecl.  and  is  thercfoi-e  primarily  affcctetf,  the  iriti 
and  choroiditis  beirnr  both  secondary  nlienomena.  AVe  have,  there 
fore,  come  to  ro:;ard  sytii|)alhvtiii-  oplillmlniiit  very  much  as  a  reeul 
of  injury  :  but  it  would  probnbly  be  more  accurate  to  regani  it  al 
the  ivsiill  of  cycliti*.  ot  wliicli  condition  injury  is  prohably  tb< 
inosl  frvqucnt  canso.  it  would  be  very  dillicult,  indeed  itiipossb 
bio, to  determine  with  any  certainly  whether  some  caw-s  of  doubit 
eve  disease  are  syiiipathetie,  deficndiiig  upon  rellected  nervous  in 
tfueiioe;  or  constilntioiud.  dependini;  upon  eome  diatlicHi^orothd 
general  enuBc.  In  ninny  forms  of  "kerwtitis,  and  very  frequently 
in  glnuconiH,  we  see  a  neonnd  eye  attacked  in  the  Kami-  niiinner  al 
ita  fellow,  but  later  in  point  of  time.  In  the  traumalie  vanmt  ivi 
infer  nervous  sympathy;  first,  liecause  the  sequence  of  the  plifti 
nomena  is  too  constant  to  be  due  to  anv  accidental  enincideiice; 
spL-ondly.  because  no  dintbetic  or  other  Hke  influence  can  be  conw 
nion  to  the  iiuuiy  dis^imibir  iM?ople  who  sustain  injuries:  ibirdlvi 
I»c«iufc  the  timely  ruinovnl  uf  the  eye  which  has  been  hurt  will 
prevent  the  effect  from  being  produced,  Itut  I  think  ibes©  samq 
data  fhould  rather  imrline  our  minds  towards  the  lielicf  that  syni< 
palhelic  uffei-tinns  may  be  more  common  than  is  generally  snp< 
pDHed  ;  and  1  never  see  an  iridii-choroiditiw  in  whieb  eyditis  wai 
the  primary  mischief,  or  in  wbicb  it  becomes  the  prominent  symp- 
tom, without  feeling  that  tbe  sdfety  of  the  remainim;  eye  is  vciy 
serinusly  imperilled,  and  that  the  practice  habitually  followed  after 
injury  would  bo  by  far  the  sjifest  to  pursne.  The  ciliary  body  it 
richly  endowed  with  nervous  tilaments:  and  the'most  iniix>rtaiit 
evidence  of  its  being  acutely  inflamed  is  aflbt^ed  bv  its  becoming 
Tery  tender  to  the  touch.  It  is  seldom  acutely  fwmful  when  left 
nnmolested  ;  but  if  tbo  patient  wini-es  at  slight  prciSEnre  upon  it, 
ftither  by  the  finger  tlimugb  tiic  eyelid,  or  by  the  direct  applica- 
tion of  a  probe  to  the  i-nTijunetivii,  there  can  scl<loiii  be  any  cfoubt 
that  it  actively  jiarticipate-*  in  the  morbid  processes  which  are 
iiig  on  around  it,  and  that  ita  nerves  are  irritated  accordingly. 
here  is  much  evidence  that  irritalion  of  a  ciliary  nerve  is  Ui* 
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Btirtiiig-point  of  Eiynipathetic  disease;  and  hence  tliis  localized 
tenderness  ehonid  never  be  regarded  with  indittercnce,  especially 
if  it  continues  after  the  subsidence  of  other  acute  symptoms.  Its 
presence  would  not  call  for  any  special  treatment  other  than  the 
HBe  of  morphia ;  but  it  would  certainly  call  for  special  watchful- 
a&e.  Sympathetic  ophthalmia  comparatively  seldom  occurs  in 
tbe  well-to-ao  classes,  among  whom  it  is  generally  anticipated  and 
prevented  ;  and  in  hospital  patients  any  stnge  of  premonition  has 
too  often  [>as6ed  away  before  advice  is  sought.  But  there  is  a 
certain  amount  of  evidence,  which  was  lucreaHed  by  the  experience 
of  tbe  Franco-German  war,  that  an  outbreak  of  actual  intlamnia- 
tion  in  tbe  second  eye  is  commonly  preceded  by  a  tendency  to 
lacr^niation,  by  slight  impairment  of  sight  and  of  accommodation, 
and  by  the  phenomenon  known  as  "  interruption  of  vision,"  which 
maj-  be  defined  and  exptainerl  in  the  following  manner: 

In  ordinary  continuous  vision  with  two  eyes,  there  are  many 
leasona  for  believing  that  although  they  are  always  actine  in  con- 
cert, yet  that  tbey  relieve  each  other  by  being,  so  to  speak,  active 
or  essential,  and  passive  or  complementary  by  turns  If  both  eyes 
are  fixed  on  a  small  distant  point  of  light,  such  as  a  distinctly  visi- 
ble and  tolerably  isolated  star,  this  can  be  kept  in  view  as  long  as 
may  be  wished,  or  until  the  muscles  are  tired  of  maintaining  the 
necessary  direction  of  the  gaze.  But  if  one  eye  is  closed  while  the 
(tar  is  fixed  with  the  other,  the  star  will  in  a  short  time  vanish, 
to  be  recovered  after  a  while  ;  when,  if  it  is  attain  fixed  with  the 
lame  eye,  it  wijl  vanish  more  quickly  than  before.  The  explana- 
tion seeiiis  to  be  that  the  retina  of  the  one  eye  becomes  function- 
ally exhausted  at  the  sjiot  on  which  the  image  of  the  star  falls, 
Uq  thus  insensitive  to  the  image  until  restored  by  a  period  of  rest. 
When  both  eyes  are  employed,  each  takes  up  tbe  active  seeing  in 
its  turn,  and  so  relieves  its  fellow. 

Tbe  loss  of  the  star  by  the  single  eye  is  called  "interruption  of 
'iiion,"  and  a  similar  phcnonjenon  is  common  to  all  one-eyed  per- 
•ons  who  have  to  gaze  tixcdly  at  any  single  point  or  small  surface. 
Generally,  however,  the  interrnptions  chime  in  with  natural  inter- 
misaions  of  ettbrt,  and  are  hardly  noticed  as  sources  of  inconveni- 
ence When  they  become  so,  when  "interruption"  noticeably 
interferes  with  the  business  of  life,  it  is  said  often  to  be  an  early 
and  important  indication  that  tbe  eye  so  atiected  is  sympatheti- 
cally irrituted  by  the  other. 

It  is  manifest  that  tbe  symptoms  above  described,  which  may 
be  summed  up  under  tbe  general  heading  of  functional  impair- 
ment of  the  sound  eye,  can  hardly  be  manifested  during  the  acute 
stage  of  irido-choroiditis,  when  the  sound  eye  is  placed  in  a  state 
of  functional  rest  as  an  essential  condition  to  similar  rest  of  the 
diseased  one.  They  come  into  prominence  at  a  later  stage,  when 
a  patient  with  an  eye  crippled  by  inflammation,  but  still  mrtially 
recovered,  is  returning  to  the  duties  and  employments  of  life.  In 
SQch  a  case,  especially  if  the  crippled  eye  is  tender  to  the  touch  in 
the  ciliary  region,  I  never  hesitate  to  urge  its  immediate  removal, 


wherlier  it  Iia»  origiimll v  Bustaiinxi  ii^jury  or  not,  Tlis  «ime  adviw 
should  be  given,  I  think,  in  ui8««  in  wliifb  on«  eye  \m»  Iwen  ilaniH^od 
or  spoilt  even  ninny  ycni*  pT-cviousily,  iinil  in  wliit-li  runciionnl  un- 

rirnient  of  theotlicr  liecomcs  ninnite!>t  after  ft  loiiij  jmriod  ol'iime. 
think  I  liave  sei^n  inslanecri  in  which  Hynipathetio  irritalion  has 
litcn  due  to  oi^aificaiioii  of  the  cliomid  in  eyes  whieh  hitd  lonj<  Iteen 
n^^-Iosa;  ami  I  shdiild  alwnvn  think  it  desirable  to  remove  a  seri- 
o««!y  diiinaged  eye,  even  if  it  still  retained  some  imi»erfect  vision, 
rather  tb«n  to  run  any  risk  of  sympathetic  inflnmmation.  When 
this  condition  is  fairly  develo|H?d,  even  partial  reeovery  can  scarcely 
be  ex^K.-1'tfcd  once  in  a  hundred  cases,  I  f  the  thinia^'d  eye  has  bwn 
contused  or  wounded,  the  necessity  for  rcrneving  it,  under  *uch 
cireTim9iftnee«.  is  now  univei-sally  uelcnowled^d  ;  hut  when  it  hw 
only  suffered  from  idioiMithi^!  irido-ehrtrnidilis  thcnulhoriiie^oiieak 
with  a  somewhat  lot<!«  i-crtain  ^nund.  In  eases  of  iujury  it  ia  iH>ni. 
Tuon  to  perform  enurleation  nt  nn  early  period,  long  before  danger 
from  symfiHthy  commences;  and  I  am  disj»o8ed  to  ihink  that  tnis 
would  also  he  the  beat  praetioe  in  many  ejisea  of  inllnniniKliou.   Tlie 


Client  would  in  this  way  be  spared  a  tedious  illness,  and   would 
rescued  from  the  danger  of  a  great  culaniity.     If  sympathetic 
ophlhiiliniii  U   once   set  up,  ile  treatment  will  not    be  diHi^rent 


from  that  of  ordinary  irido-choroidilis,  hut  it  is  fur  less  freauently 
even  pnrtially  suix-essfu).  Knucleiition  of  the  cy«  originnlly  dis- 
eased  or  injuri'd  is  then  always  pnu'tieed;  but  I  have  never  seen 
any  evidence  of  henelit  from  the  proceeding  '  Before  the  second 
eye  is  Httacked.  the  irritation  from  the  Hr»t  nin*t  have  worked 
some  I'hange  in  the  nervmis  centres;  nnd  it  is  pnibably  from  the 
nervous  centre*  that  the  secondary  nmrbid  notion  proceeds.  A» 
ton^  aa  the  second  eye  is  sound,  the  removiij  of  the  tirat  wilt  allbnl 
safetv ;  hut  when  once  the  Mjfond  is  ati'eLted  the  removal  of  the 
first  IB  at  least  of  dnnhtful  ntilitv. 

The  consideration  of  the  iwculiarities  of  traumatic  iritis  or  irido- 
choroiditis. and  the  niethods  of  iwrforminjj  enucleation  uf  the  eye- 
ball, nniy  be  ajiproprirttely  deferred  to  tlie  Chapter  on  Injuries; 
and  the  description  of  the  oi>erutioii  of  iridectomy  may  in  like 
lottnner  bu  deferred  to  the  Ubftpter  un  Ulaucoiiin. 


'  [BliuclcHtl-'ii.  vvm  Kt  ttilx  itni'".  lin-H|<i>furi-<]  In  ua  In  d'l  putlUrvg-xid  In  (cvtTMl 
iiutanrw;  hthuuld  curtainly  lie  pcrl'ornivd  ovon  (bough  it  proTcin  niaat  cuoa  | 


tvalllng.] 


CUAPTER    X. 

CATARACT. 

The  word  Cataract,  like  many  others  in  common  use,  preserves 
tlie  memory  of  an  erroneous ,  belief  which  has  long  since  paaeed 
twiy.     It  was  first  applied  under  the  impression  that  the  blind- 
ness which  it  denotea  was  caused  by  an  opaque  curtain,  which 
descended  like  a  CHtitract  behind  the  pupil,  and  shut  out  the  world 
from  the  eye.     In  time,  when  the  true  nature  of  the  affection  be- 
came better  known,  opacity  of  the  lens  was  usually  de-scribed  us 
"true"  cataract ;  and  a  great  number  of  other  forms  of  occlusion 
of  the  papil — by  lymph,  or  byopaque  capsule — were  distinguished 
as  "false  '  cataracts  of  various  kinds.     Of  late  years,  however, 
this  nomenclature  has  fallen  into  disuse.     The  several  forms  of 
**false"  cataract  are  now  described  in  accordance  with  the  actual 
changes  present  in  each  case  ;  and  the  term  "  cataract " — no  longer 
^th  the  prefix  "true" — is  only  used  to  denote  opacity  of  the  crys- 
talline lens  or  of  its  capsule. 

In  this  sense,  cataract  is  an  atfection  which  is  met  with  at  any 
time,  from  infancy  to  old  a^  ;  and  more  frequently  at  these  ex- 
tremes than  at  any  of  the  intervening  periods.  The  cataract  of 
infancy  may  be  either  congenita!  or  acquired  ;  that  of  childhood 
is  generally  of  the  variety  called  "  laminar,"  which  is  perhaps  often 
eongenitat,  hut  overlooked  during  the  earlier  years  of  life;  and 
the  cataract  of  senility  is  cither  nnclear,  or  cortical,  or  both.  In 
addition  to  these  forms,  we  have  also  traumatic  cataract.  If  the 
capsule  is  in  any  way  pierce(i  or  lacerated  by  an  injury,  so  that  the 
aqueous  humor  gains  access  to  the  substance  of  the  lens  itself,  that 
Bobstance  Incomes  turbid  or  opaque,  with  a  rapidity  proportionate 
to  the  extent  of  the  injury  and  to  the  softness  of  the  lenticular 
tissue.  !Such  a  result  is  frequently  seen  afterincised  or  punctured 
wounda  of  the  eyeball,  and  it  may  also  be  brought  about  by  blows 
or  shocks,  without  any  external  solution  of  continuity. 

In  the  obviously  congenital  forms  of  cataract,  it  is  seen  soon 
after  birth  that  the  pupil  of  the  eye,  instead  of  having  its  natural 
blackness,  is  of  a  white  or  bluish-white  color;  and  (dilatation  of 
the  pupil  discovers  that  this  coloration  is  uniform.  When  the 
child  is  old  enough  to  "  take  notice,"  it  is  found  that  he  will  fol- 
low light  with  readiness  and  certainty,  but  that  he  has  no  vision 
of  objecte.  la  such  a  state  the  lens  is  disorganized  throughout, 
and  is  sometimes  found  to  have  undergone  entire  disintegration 
and  softening.  It  is  probable  that  there  are  also  less  advanced  and 
less  conspicuous  forms  of  the  same  condition,  which  become  more 
developed  after  birth  ;  for  we  meet  with  children  four  or  five  years 
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old  in  whom  the  lenacs  are  of  a  nniformly  imperfect  traiiaparcntrv, 
Imt  y«t  not  white  enough  to  attract  the  notice  of  tin[>erlioial  n\t- 
Bcrvcrs.  In  such  iimraneee  there  ia  perception  of  ohjecta  as  well  as 
of  light ;  and  the  defective  vision  does  not  become  remarknhte 
until  it  inU'rferes  with  tbo  beginnings  of  eilncstion. 

Tbom-quiivd  catarnct  of  infiincy  is  one  of  the  results  of  n^lected 
purulent  opblbaltnia,  in  wbirh  wnlral  iilcemlion  of  the  cornea, 
generally  witli  ixTtViriitinn,  \mi  taken  plnt-e.  In  thew:-  m*^*,  if  tbo 
ulcer  heals  firmly,  and  ibe  turliidify  of  the  cornea  disappeani.  we 
we  in  time  a  snnill  round  white  i*jiot  in  the  centre  of  the  pnpil; 
Aiid  sometime:*  this  it|^)ot  ii>  a  little  pyramid,  Ibe  Imse  of  which  is 
adherent  to  the  unterior  ciijMnle,  while  the  apex  projeetA  forwards 
through  the  pnpil  towards  the  cornea,  A  tlat  white  spot  ia  jreo- 
erally  very  ftninll,  selilmn  larger  than  the  section  of  a  stout  pin ; 
bur  tbf  pymniidal  form  may  often  have  a  base  a  line  or  more  in 
diameter.  These  cararactB  are  said  to  be  "ca|Mular;"  and  tbej," 
are  so  in  the  sense  that  they  consist  of  a  dejiosit  which  is  external 
to  tb«  cu|Hiulc,  and  that  the  lons-substnnoe  is  itot  implicsted.  It 
is  believed,  however,  that  the  cafwuk'  itnelf  is  Huldoin  opiir|nv  in 
such  cascA.  and  that  the  de|Mj»it  is  merely  adherent  to  it.  The 
history  of  the  f<irn)atioii  seems  to  be  that,  (biriris;  the  course  of  the 
puruIentophTbulmia.il  piitcli  of  lymph  is  left  upon  Ihc  OHiisnIar 
surl'aee;  and  tlial  uijori  this  lymph  some  of  ibe  saliiweonstitueiils 
of  tbo  aqueous  huinor  are  afierwards  thrown  down.  If  there  ia  a 
small  and  nearly  central  perforatinj;  ulcer,  the  lens  ea(>sule  moat 
come  into  contact  with  the  [lerfornlion  as  Ibe  aqueous  bnmor 
csciipes:  ami,  when  the  iH-rforation  i»  once  more  closed,  the  re- 
Aceuniulation  of  fluid  will  detach  the  lima  from  the  cicatrix.  In 
am-h  a  case,  if  only  a  small  quantity  of  lymph  is  adherent  to  the 
capsule,  only  a  small  quantity  will  he  earned  awav :  but  if  a  larger 

3uuiitity  is  adherent,  it  is  easy  to  understand  now  this  mav  be 
raef^d  out  by  tniction,  and  made  to  useunie  a  pyramidal  lorm 
wilti  its  apex  forwards,  before  it  will  hroak  fn>m  its  cornenl  attach* 
meiit.  Then,  in  course  of  time,  the  lymph  serves  as  a  nucleus 
upon  which  siiline  matters  may  be  de|K)«ited;  and  the  resulting 
cainract,  whether  Hat  or  pyramidal,  consists  eventually  of  a  sub- 
stratum  of  lymph,  among  which  calareoua  particles  arc intenvoven.' 


'  [The  iiiiprotrupic  Hiiinilnallrm,  by  R.  Mullrr,  nf  cpniral  iintiiFlur,  nnd  fiyrnm- 
Mni  cnlnrni-U.  nnd  bv  Schwrigiirr,  nf  ii  cv  i-fpyrumirliil  ■■ntMrHCl,  ■hiiwa  iliMt  in 
l>oth  llin  (](f|irj>it  ir  within  thi^  lri:>  t^npiiil'-.  nnd  llinl  ihi-  iintiTinr  Invur*  "t  lli<  IcDa 
ui  I^H  oi-ntrnl  ri'f;ii>ii  uri'  iiu>r«t  vi  W*^  imphi'HipiJ.  Thi<  riirniHUiin  nt  ill*  ri'Btml 
9pl(i'ilir  W'liilit  •■I'ni  lo  bx  Av.  Ilit>r>-fi>ri^,  In  cliiini'ii  in  tlic  nnlrilinn  of  lb«  •>• 
terift  iHwn  .if  till-  IcTi*.  iJpiii-ndi'nl  iipnn  (i<ni<>wliiit  (■rolons'-d  contni-l  «ribceap«uls 
Willi,  i.r  prrhniii  iipui]   it;  »rlii™ii>ii  t",  On-  jK)«li'r(iir  n)ri»,-"  i>l  (hif  iiirn<-a;  In  tb" 

tijriinii'lHl  r>riii  It  wiiiitd  •i'[-iii  lliui  lui'li  t<illi<.if»ii  >in>  ricciirn.il.  nnd  liiii  |«nitt«d 
niii:  i-nougli  Ih'IIi  !■■  ftfi'<•^  n  iltiii;i:ini;  f-irwiird  nf  thi?  ti-nn»  of  t\f  cn[»uIp,  and  I* 
admit  'if  chnni;«'  in  <lit'  miliTi'ir  iiiminw  <-t  [ho  li'iit,  aiiflli-ivnt  U>  iiininlnitt  (vniM- 
noiitly  iha  winlml  IWm  oC  xhe  priiiulwrarn'o,  The  o|intity  iif  Ibe  r»no  ■nd  tba 
nVL'urrciicu  uf  olmluMiTin  "r  of  onion ri<im«  imlU  in  II*  ■iilMIiinvn.  oiv,  ihorvfurc,  ID 
b- oi(.liilrii-il  in  riuiilli  rnlliiT  nf  ^•■l^■>K;^'^^»'v»  ahuuiTP*  in  llin  innilvM  fiirli'-n  «f 
Ibi-  l«n).  thnri  "f  rli'["i»it  iif  mlirip  mniinr*  fWm  Ihc  aqiii-oiii  h»inirr.-^cu  Sehwcig< 
g*r.  //nuiUvcA  dcr  •ptfUttai  Auj/rtihcil/litudr,  Ul  (id.,  Ti|>.  !t&I-5.J 
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Either  from  the  Bmall  amount  of  aaline  matter  contained  in  the 
iqavoiiA  humor,  or  else  fmm  a  change  in  ite  oonditiun,  tlie  deposi- 
tioii  nhowa  little  or  no  tendency  to  increase  after  the  period  of 
in&nuy  has  passed,  and  these  forms  of  cataract,  by  the  time  they 
an  be  rect^nized,  may  he  regarded  as  practically  stationary. 

Id  laminar  cataract,  the  opacity  is  limited  to  a  thin  layer  of 
1«]9  tissue   which   Burrounds    a    transparent 
Diicleas,  and  is  itself  surrounded    by   trans-  ria.Ta, 

parent  cortical  snbstance,  thus  occupying  the 
position  of  the  dark  line  a  in  Fig.  72.    The 
opai^ue  patch  is  always  circular  when  viewed 
from  the  froot,  and  is  of  variable  diameter,  so 
that  it  is  surrounded  by  a  narrower  or  wider 
belt  of  transparent  lens  tissue.     The  opacity 
itself  is  seldom  very  dense,  and  is  of  a  bluish- 
^ray  color  when  seen  by  reflected  light.    The 
surrounding  belt  may  he  pertectly  trans{»arent, 
ot  may  he  more  or  less  dotted  or  striped  by 
0}Aque  points  or  lines.     The  condition  is  probably,  at  least  in  its 
origin,  congenital ;  but  it  seldom  attracts  notice  until  childhood 
Xe  somewhat  advanced.     Mr,  Hutchinson  lins  lately  shown  that  it 
is  often  associated  with  a  deformity  of  the  teeth,  difteriiig  from 
t^liat  of  inherited  syphilis,  but  equally  characteristic  in  appearance.' 
Unlike  the  preceding  varieties,  the  cataract  of  advancud  life  is 
neither  a  malformation  nor  a  result  of  disease,  but  is  purely  a  de- 
^Eenerstion — an  expression  of  gradual  failure  of  the  power  to  renew 
t.he  lens  tibres  in  their  transparency.     In  a  certain  wide  sense,  it  is 
firobftbly  a  natural  degeneration ;  that  is  to  say,  one  which  would 
^ways  occur,  as  part  of  the  process  of  decay,  if  life  were  sufii- 
<2ient]y  prolonged.    Of  the  caus^  that  determine  its  eariy,  or,  so 
t:o  speak,  premature   occurrence  in  some  persons,  we  have  little 
Vaowledge.     We  know  that  diabetes  niUHt  he  nu  nbered  among 
these  causes;  and  we  know  that  cataract  is  often  preceded  or  at- 
tended by  evidences  of  disturbance  of  the  ordiimry  balance  of  the 
^rcnlation  within  the  eye.     The  experiments  of  Dr.  Kichurdson 
render  it  probable  that  the  influence  of  diabetes  is  not  no  much 
due  to  the  artiticial  senility  which  it  occasions,  as  to  an  increase  in 
the  density  of  the  fluid  by  which  the  lens  is  surrounded,  and  from 
which  it  derives  its  nutriment;  and  the  intlucnce  of  disturlwd 
drculation,  especially  in  the  common  form  of  retarded  admission 
of  arterial  blood,  and  retarded  escai>e  of  venous  blood,  nmst  be  too 
obvious  to  need   explanation.     liut  a  great  number  of  cases  of 
cataract — nay,  probaoly  the  great  majority,  cannot  be  referred  to 
either  of  these  conditions.    The  change  takes  place  in  jiersons  of 
both  sexes,  in  the  robust  and  in  the  feeble,  in  all  ranks  and  condi- 
tions, and  ID  no  apparent  connection  with  antecedent  habits  or 

'  [This  attoclallon  of  Isnilniir  catarnct  with  di^frirmity  nf  thi'  tpi'lh,  liiniliir  to  llmt 
frequently  olxervtd  in  mchilia,  whi  pointed  out  by  llurticr. — Sue  Kliniaclie  Mimat:' 
Hitttrjir  AugatheUkunde,  1865,] 
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o«;n|HitmnB.  My  own  exporiem;e  leadu  me  to  the  lielief  tliRt  it  i* 
ortwii  promoted  li_v  an  iiiht^riiBd  tendency  ;  Imt  I  nni  not  noi)uninT«d 
witli  ari_v  coiifltiisivt'  evidviive  upon  this  jioint,  Sach  evidence 
would.  ind»^i].  he  bard  lo  obtain,  partly  from  the  lapse  of  time 
liolivtvn  till'  incidrniv  of  Ihc  atti'clion  in  one  Ketioration  attd  in 
tiiv  iii-xl.  ]"iirlly  from  diffiyidtiw  of  diu^iuisiH  which  have  only  re- 
ooiilly  Ih'oii  overi-iiTne,  and  piirtly  from  tliu  lax  manner  in  which 
the  word  i-atariict  wns  employed  whori  the  parents  of  the  genem- 
tioTi  now  paaoing  away  were  tbetnitelves  iitiibject«  for  the  art  of  the 
surgeon. 

A»  fieen  in  peraona  who  are  pftat  middle^ee,  the  dcgeueratioa 
coiislituiing  fatiiract  occurs  in  two  prini-ijial  foi-niiv,  whiidi  iiflect 
rufipectively  the  nucleus  or  the  cortex  of  the  lens.  Uftwivn  the 
Ijortioiis  thus  named  it  is  not  possible  to  draw  any  line  of  deiintrea- 
tiou  :  for  in  all  [wrioda  of  life  the  centre  of  the  lena  ia  aomowhut 
lirnier  than  the  exterior,  and  with  itdvancing  years  the  linrduew 
of  the  central  fwrtion  increaees.  and  it  assumes  at  the  eame  lime 
a  soniowhfit  yellow  tint.  When  the  lens  of  an  aged  jHTstm  la 
examined,  it  \»  found  that  a  certain  ipmntitr  of  the  outside  of  it 
may  be  readily  rubbed  off  or  wauhcd  away,  while  there*t  remains 
finn  and  i-olicrvnl.  Thi*  bitter  iwirl  is  cjillcd  the  nucleus,  the 
former  the  lortex  In  liifroreiu  persons  the  relative  pro[f>rtion 
between  the  two  jmrlt)  ditloi-fl  greatly,  the  nucleus  t)cing  Honiutimos 
anmtl  un<i  tlie  cortex  abundant,  or  tlie  nneleus  voluiniiiou*  and  tb« 
cortex  sciiiity.  When  eniaraet  is  seated  in  the  nucleus,  it  i»  but 
a  continuation  or  exageenilion  of  natunil  i'liang<!«,  »  wlcrof-is  or 
drying  and  bnnlening  ()f  the  librt-B,  attended  by  progressive  deep- 
ening of  color  Jind  by  an  im-reasing  obstacle  to  the  pttKSiigc  of  light. 
Tlie  iMJUtre  of  the  lens  beeomes  vt'llowiflh-bi'oivn,  more  or  leu 
opaque,  and  horny,  btit  is  ourroundeil  by  a  cortical  layer  which  ia 
still  transparent.  When  carat^ct  commences  in  the  cortex,  it  i» 
fir.-'t  seen  as  an  oj»ar[Ue  wbiiieh  striatioii.  with  a  tendency  towards 
softening  and  eventual  lioucfaititm  ;  and  it  leads  ultimately  (n  a 
tilnte  in  which  a  small  and  bard  nui-leus  is  surrounded  by  a  milky 
fluid  ilerived  from  the  degenerated  remains  of  the  external  layers. 

in  all  elderly  pL-rsons,  the  pupil  of  the  eye  lose*,  in  greater  or 
less  degree,  the  charuetcrs  of  blacknesA  and  brilliancy  nbicli  it 
possessed  in  ymiMi.  ;iimI  ..-siimc*  a  grayish  or  grwiiish  apm>ariince. 
This  change  i^  iir  m  f-\<^  luincipal  farlors — first,  to  ilie  senile 
coloration  of  the  lens  already  mentioned,  and,  secondly  [in  some 
caws],  toalterftlions  in  the  fundus  ncuii  ia*by  atnipby  of  theoptie 
disk  or  of  1  he  choroid,  or  by  absorption  of  choroidal  pigment  *.  whicli 
cause  an  unusual  nuanlity  of  light  to  lie  returned  lo  the  oltacrver. 
The  apiKfarani*  is  not  netessarily  associated  with  any  impairment 
of  vision,  and  is  often  seen  in  ii  marked  degree  in  patients  who 
seek  advice  on  account  of  presbyopia  only.  It  is  often  seen,  also, 
in  those  whose  eight  is  fmling.  and  then,  if  conspicuous,  it  may 
present  a  deceptive  resemblance  to  catarucE.  Hence,  in  the  writ- 
ings of  surgeons  of  the  pre-optithalmoscopic  era,  we  find  much 
)iains  l>eatowed  not  only  upon  an  account  of  ihu  signs  of  cataract 
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it«lf,but  also  upon  the  difterential  diagnosis  between  cataract  and 
elgDwma;  and  the  marks  sup^tosed  to  indicate  these  two  attec- 
tions  were  not   uncomaionly  printed  in  parallel  and  contrnated 
colamns,  the  better  to  inipresa  them  u()on  the  mind  of  the  reader. 
After  fill,  the  difterences  which  were  thus  enumerated  were  not 
eiitirelj  trnstworthy,  and  some  of  them  were  of  a  kind  to  baMeor 
einde  verbal  defloription.     Prior  to  ex]:(erience,  it  is  scarcely  con- 
ceivable how  difficult  to  the  unaided  vision,  may  be  the  diagnosis 
of  senile  cataract ;  and  how  white  may  l>e  the  aspect  of  the  pupil, 
when  the  lene  is  yet  pertectly  transparent.    I  was  once  asked,  by 
an  acicomplished  physician,  to  go  some  fifteen  or  twenty  miles  to 
perform  cataract  extraction,  upon  a  patient  whom  I  had  never 
Seen.     I  expressed  a  wish  that  the  patient  should  visit  nw  in  the 
tirst  inatance,  so  that  there  might  be  no  (juestion   about  diagnosis 
Oil  the  day  of  operation ;  but  to  this  nro|^K>fliil  my  friend  demurred, 
Baying  that  T  might  surely  rely  upon  liini  in  so  simple  a  matter.     I 
csarried  my  point,  and  he  brought  me  an  elderly  lady  who  was 
^Imoat  blind,  and  whose  pupils  were  of  a  curiously  niiiky  aspect. 
fcShe  had  simple  chronic  glaucoma,  with  some  atrophy  of  the  cho- 
x*oid  as  well  aa  of  the  optic  nerves,  so  that  the  light  entering  her 
^yea  was  returned  from  white  surfaces  of  considerable  extent,    Unt 
3:  was  able  to  prove  to  the  physician,  by  the  aid  of  a  deinon»trating 
<:>phthalmoecope,  that  her  lenses  were  as  clear  as  his  own,  and  to 
finow  him  the  finest  details  of  her  optic  nerves  and  retime.   I  have 
little  doubt  that  the  error  into  which  hu  tell  was,  at  a  compara- 
tively recent  period,  by  no  means  an  uncommon  one;  and  that 
many  of  the  eyes  which  were  operated  upon  for  cataract,  even  in 
the  hrst  half  of  the  present  century,  wore,  in  truth,  sutt'oriiig  from 
some  very  ditferent  atfection.     It  is  this  belief  which  makes  nie 
regard  the  older  statistics  of  cataract  oiwrations  as  records  which 
do  not  possess  more  than  a  Itmitod  and  uncertain  value. 

JVo«.»  awma  changi  tout  c  la  Hy  the  aid  of  the  ophtlml  moscoE>e, 
the  iMtre  fact  of  the  presence  or  absence  of  cataract,  in  the  former 
ease  even  in  its  earliest  stages,  may  l>e  discovered  with  such  readi- 
ness and  certainty  that  no  doubt  can  be  felt  upon  the  point  by  any 
but  the  most  unskilled  or  careless  observer.  The  examination 
should  be  conducted  by  means  of  a  mirror  having  only  a  small  per- 
foration, furnished  at  the  hack  with  a  magnifyincj  glass  of  about 
seven  inches  focal  length,  and  held  at  about  thiit  distance  from  the 
eye  of  the  patient.  When  the  light  reflected  from  such  a  mirror 
is  thrown  upon  a  normal  eye,  anii  when  the  surgeon  looks  through 
the  perforation,  he  sees  no  details  of  nerve  or  vessels,  but  only  the 

EDpd  as  a  circular  field  of  unbroken  illumination,  more  or  less  yel- 
iwish  or  reddish  in  tint  accnnling  to  the  degree  of  pigmentation 
of  the  fundus.  If  the  crystalline  lens  is  anywhere  opanue,  the 
opacity  will  stop  the  returning  light,  and  will  appear,  wnatever 
its  own  color,  as  a  black  object  on  the  illuminated  circle.  Sup]>os6 
H  room,  well  lighted,  with  a  window  formed  of  a  single  sheet  of 
glass,  and  with  a  whit«  blind  drawn  down  inside  the  window. 
An  obaerver,  stationed  outside  in  the  dark,  would  see  the  whole 


aperluiv  nf  iho  ^vinilow  equally  illuminHtv<I.     If  tlic  wiiijow,  ia- 
etead  of  livuig  lorTii«-ci  of  «  iiinirlc  fiLeet  of  g'Insts.  wt-ru  loniiv<l  of 

Kanea.  ^iDiiHrar^Hl  liv  sasli  bars,  tTiese '>iit<h  h»R<,  iill]ioi)>|;)i  tbvy  riii£rht. 
e  of  a  vvliile  colnr,  would  iijipeai'  to  tite  wiitie  rtlj«TVcr  iia  hhu-k 
lines  cm».%in^  the  aperture.  If  no  blind  were  drnwn  down,  and 
the  ohjt'l'ia  williiii  the  rontii  were  themselvCB  vUible,  they  mij^ht 
to  a  (treat  extent  olnsenre  or  conceal  the  ojiacity  of  the  Baiah  bars ; 
and,  in  the  same  way,  if  the  iturjcecm  xisea  the  ophthalmoscope  in 
surh  a  maimer  a»  to  obtain  an  image  of  the  fund ns  of  the  eye, 
either  actUitI  or  virtual,  the  detail"  of  thi*  image  may  olwonnj  or 
comreal  Hinall  opai;it')es  in  (he-  len:^.  But  when  no  iniuge  is  obtained, 
nothing  but  an  illuminnlcd  circle,  any  ojmcitie*  whieh  may  be  pre«- 

►Bnt,  howcviT  tine,  ^iland  ont  in  hold  i;onIin»t  to  the  li,ght.  In  thu 
great  Tuajority  of  senile  eases,  in  which  the  eatnrael  jit  primarily 
enrtiwii,  the  oj«citie3  appear  as  wedge ahajteil  striie,  havinsj  their 
)>a!W!«at  llie  jieriphery  of  the  lens,  and  their  p>iiiil»  diroiiieil  !■>■ 
wni-da  its  eentre.  Their  width,  their  length,  their  nnmiier,  and 
the  width  of  thi' elear  snacvB  between  them,  are  matters  that  de- 
pend niKin  the  degree  ot  development  which  the  case  has  attained, 
when  the  cataract  i»  iirimarily  nuclear,  the  opacity  will  lje  nearly 
central  in  iK)sition,and  of  an  approxinuitely  circular  outline,  moat 
dense  in  the  centre,  and  fdiadin?  oH'ctn  every  side,  but  irregularly, 
towards  the  niarg'ui ;  and  it  will  piv^enl  tew  delinitc  conlr!i«t«  of 
light  and  i^hadow  thttn  tlio.«t  of  the  enrtieal  stria*.  In  some  in- 
slnnccM,  the  two  kinds  of  deg»>neratioa  are  both  in  progre*i,  and 
both  nueleur  and  enrtieal  opacity  may  be  disirovore<l.    In  the  rata- 
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Hpiiet  of  childhood,  the  aeetora  of  the  lens  are  sometimes  cloudt'd.  hut  ■ 
^Bcparated  by  intervening  lines  of  transparent  hyaline  substance;  ■ 
and  in  laminar  cataract  the  main  body  of  the  opacity  is  {^lerfi^^tly  I 

I 


eircnhiv  in  outline,  and  is  of  the  «»me  denaity  over  it.t  whole  extent. 
The  transparent  belt  surrounding  it  is  sometimes  jierfect,  M:inie- 

» times  broken  by  dark  striie  or  dols;  and.  in  all  varieties,  the  de- 
gree of  apparent  blaekneBs  of  the  oimeilies,  whatever  may  be  their 
trne  color,  will  de)K'nd  upon  tlieir  density,  and  upon  their  con»e- 
quent  power  of  stopping  the  returning  light.  When,  however, 
tne  whole  area  of  the  pupil  is  occupied  by  a  dense  ojiacity,  thnnigh 
which  only  a  very  snutll  ainonni  of  light  can  enter  the  eye,  it  is 
obvious  that  the  coninislwl  etlccls  of  light  and  shadow  can  no 
longer  he  proiineed.     Tlie  opm-ily  will  then  liave  only  it*  front 

•surface  illuminated  by  the  ophthalmoscopic  mirror,  and  this  snr-  _ 
&ce  will  beih^«n  in  its  natniiif  color  h^'  the  reflected  light,  precisely  I 
as  if  the  patient  were  standing  opposite  to  a  window.  I 

In  nearly  every  case  of  cataract,  at  however  early  a  stage,  or  of  f 
whatever  kind,  the  nature  of  the  malady  may  be  disiHivered,  by 
skilful  handling  of  a  suitable  ophthahnoscope,  withoni  artificial 
dilatation  of  the  pupil.  Itut  dilatation,  often  necessary  to  the 
attainment  of  certainty  by  a  novice,  is  sometimes  necessary  to 
any  one,  and  is  always  rccjuircd  before  a  complete  oinnion  can  be 
ifiven  about  the  peeufiaritie*  and  prortpocts  of  an  individual  ease. 
If  cataract  is  simply  nuclear,  and  if  the  pupil  is  small,  so  as  to  be 
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£II«1  by  the  opacity,  it  is  not  always  easy,  without  aome  experi- 
ence, to  determine  to  what  oau«e  the  ilelective  liglit  penetration 
my  1)6  due ;  ami  if  it  is  cortical,  and  as  yet  periplieral,  the  points 
of  the  opaque  stritc  may  lie  beyond  the  circle  of  the  piipilliiry 
opeiiiiis,  and  may  thus  1)8  conceiiletl  by  the  iris  when  the  ol»server 
Ionics  directly  into  the  eye  of  the  patient.  Even  if  the  [toints  of 
opacities  do  encroach  u)ion  the  area  of  the  impil,  it  must  l>e  re- 
membered that  only  a  limited  amount  of  liglit  can  enter  the  eye 
when  the  opening  is  aniall,  that  lieiice  only  a.  liniiteil  auionnt  can 
fce  nturned,  and  that  opacities  afl'ord  leas  contrast  to  a  dim  iliu- 
DtiitatioD  than  to  a  briglit  one. 

Id  order,  therefore,  to  conduct  the  investigation  in  such  a  way 

as  not  to  overlook  what  is  prcBeiit,  the  [Kitient  must  be  so  pliK-ed 

Da  to  obtain  the  greatest  iiiitnral  dilatation  of  tlie  pupil,  nnd  to 

exhibit  as  much  as  may  \>e  jiossilile  of  tlie  periphery  of  tlie  lens. 

The  reverse  of  theF«  conditions  will  be  olttjiined  when  the  eye 

Under  examination  is  directed  to  tbe  centre  of  the  opbthalmo- 

scoiiic  mirror,  ao  as  to  receive  u  [Kjnoil  of  light  ujxm  the  yellow  8|K>t, 

and  when  the  observer  lonka  tlirnngh  ii  small  portion  of  the  centre 

of  the  lens  only.     The  conditions  sire  fultille<1  when  tbe  eye  under 

examination   is  tamed  eomewhiit  inwards  before  tlie  light  falla 

Upon  it,  and  when  the  observer,  thnnigli  a  ciun)>aratively  large 

f»upil,  looks  obliquely  towards  the  tnaigin  of  the  len».  When  this 
laa  \teeu  done,  the  eye  should  be  turned  succeBsivoly  in  ditferent 
directions,  so  that  other  parts  towards  the  margin  niiiy  also  i)o 
explored;  and,  if  any  doubt  then  remains,  the  [inpil  nhnuld  bo 
«.it»iiipletely  dilate«l  before  a  positive  opinion  ia  pronounced. 

Figures  73  to  S2,  all  of  tbem  accurate  i«>rtraita  fron  life,  are 
Intended  to  give  Honie  ideu  of  the  apjiearnuceH  which  the  ophthal- 
Xnnscope  exhibits  in  ttnch  esses,  when  used  in  tbe  manner  deserilied. 
Tig.  73  represents  a  laminar  catnriict  with  tranaparent  periphery, 
nnd  Fig.  74  a  laminar  cataract  in  which  the  ijeripliery  baa  n|>a<{uc 
fltriation.  Fig.  75  reprcHcnta  a  fully  dilaled  pupil,  with  atria-  in 
tbe  cortical  sulmt^ance,  creeiiing  fram  tbe  t»eriphery  of  the  lens 
towards  the  c-entre.  Fig.  7fi  reprcsentB  the  name  eye,  with  natural 
pupil,  but  in  faulty  jxtaition.  The  [mpil  has  eontmrtcd  in  res|ic>nse 
to  light  falling  directly  ujion  the  yellow  ajtot,  and  (be  striiv,  nl. 
though  they  invade  the  diminished  an^a,  iire  aaircrely  vimUle 
against  its 'dim  illumination.  Fig.  77  represents  the  same  eye 
placed  obliquely,  in  such  a  manner  that  the  piijiii  doea  not  con- 
tract,  and  the  olwerver  is  able  to  look  aoinewhiit  behind  ita  iimr- 
gin,  a  position  in  which  the  nature  of  the  case  betiiines  clearly 
manifest  Fig.  78  represents  nn  eye  in  which  the  striie  are  still 
too  much  limited  to  the  |>eripliery  to  be  discovered,  bv  any  method 
UDtil  tbe  pupil  is  fully  dilated  Kig  79  exhibits  the  ap[»eftram;e 
of  a  case  of  purely  nuclear  cataract ;  and  Vie.  HO  is  a  portrait  of 
the  eye  of  a  young  woman  who  was  o[>eriitea  n[M>n  a  few  mnntlis 
ago  in  St.  Georges  Hospital,  and  in  whom,  without  any  <>|iivi-ity 
of  the  nucleus,  both  the  anterior  and  the  |ioaterior  cortex  were 
thickly  beset  with  strijc. 
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Bwides  tli«  posflihiiity  that  an  onac'itv  acltially  pposent  in  lb 

fens  may  be  overinokcil,  tLcre  is  afflo  tlie  jM»s8ilIility  that  i«>ni< 

thine  else  may  be  miatukcn  for  an  opacitv.  or  that  an  niwiuiiy  in 

ific  coiiifa  or  in  the  viircou«  l>oily  may  b«  frmnfoiinly  rfferred 

liUhe  Ifcns.     I  have  knon-n  nioro  llian  onv  iriHtuiK^  in  wliiHi  the 

J«inte  of  eyela»htw.  intorcojitinji  ibt-  light,  hnvc  lK«n  Hi  the  first 

pwioe  misljikeii  fi>i-  strise  in  the  oorlfx.     A  vt-ry  t'liinl  chind  niion 

tw  cornea,  siioh  I  hiit  it  is  scareely  risihle  agninal  a  l))H>k^rnnn<i  of 

fair  in*,  oftori  eoniBn  into  ronsiderable  (iistimiiieBs  by  iin  contrast 

mtb  «|>b(hiilnioscopic  illitminalion.     Soeh  a  clond  diHcrs  from 

Mtical  cataract  by  ihc  absence  of  Btriatioii.  and  Imui  cataract 

a"?  It""!   hy  its  jWitinn  nearer  to  thv  ol>«crvt«r.  a  |>oint  to  lie 

rMBily  di-t«rntiiie«l  by  tin-  nuigu  of  tnotion  wliii-li  it  dii»pliiyji.    The 

eye,  iw  ilcMc-rit)e<]  at  jinjie  102,  riiove*  by  rotation  alionr  a  centre: 

«nd  ifitTi-fore,  in  nil  its  inovemenlii,  a  spot  >n>rm  the  cornea  will 

wake  u  larirnr  exonniou  iban  one  which  is  sealed  in  the  lens.     In 

n^any  i-u^ea,  r  ho  corneal  s)tfit  will  move  so  far  that  an  uninturnipf  ed 

vitH'  nf  f  he  riindtiH  inny  he  ohtainiMl  hy  the  side  of  it.     0(«eitiee 

ID  (he  ritrcoiiA,  vonmHiiiiir  of  blood  eoagnlit  or  of  tloceuli,  may  de- 

wj-tively  resemble  cariinift  in  i*ome  instances,  of  which  Fig.  81 

funiKli^rtaf„ir<-X!iniple.   The 

M'n-g  ji)   tlie    viiitims.  how- 

pver,  Khaievcr   their  nature, 

are   usually-    freely    movable, 

wliiskinir  nljont  n-lien  the  eye 

_i«  movtsi  ijuickly,  and  «ink- 

lugby  irravity  *vhen    it  is  at 

^**t'.  chanit-tfra    wbicli  coii- 

lni»t  stronirly    with    the  sla- 

tkiury    and     approximately 

wniml    |K>»ition     of    ntu'lt^ar 

«'*««t.     There    are   n  few 

twwded    iri8ton€?<?a   of  fixed 

W*«iti  the  vitrt'OU!*;  but  they 

"••ftld    IiH     <]ii9ttii^ni>)bed   by 

tlujr  liiiiitiMl  <-x<-'ursiona  as  being  siliialed  more  deeply  than  in  tho 
^■t:  and  any  remaining  doubt  might  be  cleared  up  hy  means  of 
^\  tfluritinatton. 

Tk'oiily  otber  condiiioos  likely  to  he  mistaken  for  cataract  who 
"itwfd  with  tho  o^ihthalnioftcoiic  an- those  coninH^ti-d  with  abno' 
^Uiates  of  the  in«.  The  band  of  jicraisicnt  pupillary  tnembran* 
fknwi)  iu  Ki^.  3*,  pJtg«  25.  might  be  ))ii|>)ioAed  to  be  a  line  of  opacity 
ijiliie  ..■ortox  ;  l>ii(  a  carefnl  examination  of  ilH  siirliice  by  din'ct 
li^tivoiitfJ  Bhow  iia  atlucbmenlM  and  its  true  cbanicler.  Hut  tin; 
"Ortilecfpti  ve  api»<?aninw»  are  i  boctv  which  arc  lef>  IWiind  bvintia, 
I>*»me  caHes,  \^'!i»)ii  the  margin  of  the  pwpil  has  been  adlicrcnl, 
W  Ifto  or  three  poiiila,  to  (he  surface  of  the  anterior  oajwulc  of  the 
^,  the  lis©  of  a!  ropine  may  have  »lretcb«Hl  these  adhesinna  into 
I'Hb hands,  l»ut  may  have  failed  to  brvak  them.  When  tlic  pnpil 
■>  dilated,    the«e    bands  form  opai^ue   lines,  which  appear  blact 
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ngttiiist  npVithalmofionpic  ittiiminntion,  and  l>eiar  a  superficial  rt>- 
»cinli1iince  to  oatarnfloiis  striw.  Tliey  arc  shown  in  I'lj;.  70.  riajre 
275,  and,  if  tliia  drawitic;  he  oonipnred  with  Vigs.  lb,  7)5.  aim  77, 
[ifljic  aO:>,  the  tiifFei*nce«  between  the  two  coiKUtimis  will  be  plainly 
nianift^st.  After  iritis,  the  pupil  drw-s  not  hcoonio  «)uilc  circular, 
itx  expansion  heing  restrained  iiy  auU  of  the  hands.  The  hands 
themselvej*  are  niiinifi>«t1y  continuoii!*  with  the  Mractwre  of  Ilic 
iri>i,  insleiid  of  huiiig  (tiluntwd  iti  a  tlc«|>er  plane ;  and  they  termi- 
nntc  ohruptly  upon  llic  lens.  Tlicy  are  irreirnlar  in  shui>e,  and 
tliey  do  not  jiri?«eiil  the  pointed  appearance  ot  the  onlinary  atriw. 
When  the  pupil  hnii  been  adherent,  and  has  been  detached  froiD 
the  witimile  by  atropine,  tlie  adhesions  are  apt  to  leave  opaque  dota 
beliiiul  them.  Thi-se  dots  are  readily  distinguiBhahlv  by  being 
always  arranged  in  an  approximately  circular  outline,  and.  gener- 
ally 8p«fakinir.  by  the  pres- 
F""-**-  cnw   of    irrcgularilieit    on 

the  )>nrt!4  nf  the  pupillary 
margin  which  originally 
corres|>onded  with  them. 
When  seen  by  direct  lieht, 
they  are  of  a  chooolate- 
brown  color:  so  that,  even 
a|Mirt  from  the  history  of 
the  ease,  no  doubt  can  ro> 
main  if  focal  illunitnatioa 
IK  employed  in  examining 
them,  i-^ig.  82  exhibits  the 
up{H>urancu  of  »uch  a  circle 
of  opnqne  dots  when  seen  with  the  ophlhulinoi^opir ;  itnd  it  may 
he  n^fnlly  compared  with  those  which  tihow  aetnal  adhesions, and 
catiiractous  Htrire. 

The  cases  in  which  cataract  has  already  arrived  ai  such  a  deerofl 
of  development  as  greatly  to  iliniinish  vision,  or  even  to  iinHlncc 
aliEolnte  blindness,  have  already  been  saitl  to  present  to  tlie  nph- 
thatmoscoiH"  a  general  nr  complete,  instead  of  a  partial  loss  of  the 
light  UKUiilly  returned  from  the  fundus.  In  other  words,  the  light 
from  the  mirror  fails  to  penetrate  the  eye  in  sutKcient  Quantity  to 
produL-e  by  ilM  return  a  genernl  illuniination  of  the  pupdiary  aper- 
ture: and  the  nntun:-  of  the  cum:-  niu»t  be  determined  by  otner 
mcthed^  of  invest igiit ion.  In  eortical  calHrnet  an  exnminnlion  by 
ordiniiry  dayliwht  will  nsimlly  bit  KiilfK-icnt ;  but  in  unclear cjtlnraet 
foi-al  illiimitinlion  will  alKo  he  roifniittd. 

The  opaijue  stria'  of  the  cortical  eataraet,  when  seen  by  direct 
light,  are  of  a  white  or  yellowish-white  color;  and, as  they  incrcnM 
and  coalesce,  this  color  extends  itself  over  the  whole  surfac«of  tli* 
lens,  eo  that  the  pupil  of  the  eye,  speaking  very  generally,  ap[«ar« 
to  be  white  instead  of  black.  The  change  takes  place  at  diH'ervnt 
periods  in  dilferent  portions  of  the  lens,  so  that  the  color  at  first 
IS  seldom  unifortn.  and  the  cataract  presents  a  more  or  lefis  flaky 
or  mottled  appcaniucv,  looking  sumvtimvs  uot  unlike  a  dall  opal, 
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ora  piece  of  sperraaceti.  Such  variegation  is  an  evideuce  that  the 
cortex  still  retains  some  firmness;  for,  at  a  \titer  period,  when  the 
cortex  has  heconie  fluid,  the  color  will  he  uiiiforiii  or  milky,  and 
the  appearance  of  the  surface  homogeneous.  Sumetimea,  in  snch 
ose*,  particles  which  are  still  colierent  Biiik  to  the  bottom  of  the 
interior  capsule,  and  are  lost  to  view  behind  the  iris  in  the  natural 
Btsteof  the  pnpil,  hut  may  be  rendered  visible  by  atropine,  or  by 
brisk  movements  of  the  eyeball.  The  mobility  and  snmidcnce  of 
BQch  particles  alford,  of  course,  absolute  proof  of  the  fluidity  of 
tiie  cortex ;  and  it  is  then  sometimes  [lOssibte  to  ascertain,  by  focal 
illumination,  that  a  hard  nucleus  has  also  subsided  in  the  same 
iiflnner. 

In  the  purely  nuclear  cataract,  when  the  hardened  and  modified 
Central  portions  of  the  lens  are  still  covered  by  a  transparent  cor- 
tical layer,  the  color  of  tlie  pupil  is  usually  of  a  dark  yellowish- 
l>rown,  and  cases  are  even  recoriled  in  whii:h  the  nuclear  cataract 
is  said  to  have  been  black.     When  the  ophthaimoscope  fails  to 
light  up  the  interior  of  the  eye,  and  when  focal  illumination  dis- 
covers a  dark  yellow  or  brown  lens,  there  can  seldom   be  any 
<:]uestion  about  the  nature  of  the  case;  but  the  diagnosis  of  black 
<3ataract  may  be  very  difficult.     I  am  not  sure  tinit  I  have  ever 
eeen  one;  but  a  man  was  admitted  into  St.  George's  Hospital,  a 
few  years  ago,  in  whose  case  the  question  of  l)lack  cataract  arose. 
Hie  was  not  more  than  thirty  years  of  age,  of  good  health,  with 
"bine  irides  and  eyes  of  normal  aspect,     lioth  pupils  were  equally 
"black :  and,  save  for  a  very  faint  porceptinn  <it'  light,  the  left  eye 
■was  blind.     He  could  give  no  hintory  of  the  blindness,  nor  assign 
any  date  as  that  of  its  commencement.     The  pupil  contracted  in 
unison  with  that  of  the  otlier  eye ;  but  when  the  other  eye  was 
«tFectaalIy  covered,  the  reaction  to  light  was  very  slnggish  and 
imperfect.    To  the  light  of  the  ophthalnif>8co[je  the  left  eye  ap- 
peared at  first  to  be  ahsolutciy  im|)enetrabio ;  and  its  pupil,  exam- 
nied  by  focal  illumination,  was  as  black  as  jet.    After  the  fullest 
possible  dilatation  by  atropine,  the  ophthalmoscope  could  be  nuide 
to  show  a  very  fine  crescent  of  light  around  the  upper  and  inner 
qnadrant  of  the  lens ;  and  the  jiatient  was  sensilile  of  an  nnuMual 
brightness.    Two  hypotheses  suggertted  tlicmeelves:  the  first,  that 
we  might  have  to  deal  with  a  veritable  black  cataract ;  the  sct^ond, 
that  there  might  be  some  oi>a(iue  Hack  substance,  i)ossibly  a  pig- 
mented and  degenerated  blood-clot,  lying  behind  a  [>erf'ectly  trans- 
parent lens,     r  determined  to  clear  up"  the  doubt  by  extracting 
the  lens,  and  by  having  recourse  to  such  other  proceedings  as 
circumstances  might  afterwards  dictate;  but  before  the  arrival  of 
the  day  fixed  for  the  operation,  the  patient  received  some  domestic 
intelltgeDC«  of  a  disquieting  chara<.-ter.     In  consequence  of  this  he 
left  the  hospital,  and  has  never  returned. 

In  the  eyes  of  children  and  yonng  persons,  the  ordinary  forms 
of  cataract  are  always  approximately  white  by  focal  illummation, 
but  Bnleaswhen  they  are  completely  milky,  are  seldom  sufficiently 
opaque  to  exclude  the  return  of  some  reddish  light  from  the 
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fundas.  As  far  aa  T  know,  there  Are  only  two  conditions  wliicb 
could  by  any  possibility  be  mistaken  for  cntaract  in  early  life; 
«t)d  these  are,  first,  glioinn  of  the  retina,  and,  secondly,  a  depout 
of  lymph  behind  the  lent.  Some  years  ago.  s  chtid  whs  brought 
to  the  Kent  Cuunly  0|ihlliulniie  Ib^npiitil  (uf  \vhi(.'h  t  was  in  tero- 
pf>rary  «hurt;u  for  Mr.  Woulo^tt),  who  presented  a  connpic-uou* 
wbilcnf!i»  of  ouc  pupil ;  m>  uiuch  »■>,  indued.  Ibut  a  gentleman  who 
WHS  present  said :  "  Oue  can  sck  what  that  oawe  is  ueroM  the  room," 
meaning  that  it  was  eatnract.  The  child  bad  been  taken  to  another 
hospital  a  day  or  two  pi-evioiiHly,  and  tberv^  the  nkothcr  had  been 
told  th.it  there  waa  tiatamct,  ana  that,  it  being  then  l)eci-ml)er.  a 
needle  ojieratinn  niiist  be  jierformod  in  the  ensuing  spring.  (.M 
close  examiimtinn  I  found  that  there  was  no  pen-eplion  ol  light, 
that  there  was  great  increase  of  tension,  that  the  irie  was  pushed 
forwards  into  contact  with  the  cornea,  and  that  the  almoat  prim- 
rose-colored opaque  homogeneous  surfai'ij  seen  through  the  pupil 
van  munifv^tly  behind  a  clear  len#.  the  brilliant  trum^parencv  and 
high  rcfmctive  jiowcr  of  wbii-b  were  very  appreeiablv,  TbeM 
conditions  Midiealvd  the  prcwnee  ol"  a  morbid  growth  within  tlw 
eye,  and  cniieloutinn  w»n  [n-rfoinifd  without  ih^lay,  the  tumor 
proving  to  be  a  glioma.  Slore  recently.  1  suw  a  little  girl,  nine 
or  ten  years  of  age,  whnite  left  cornea  had  been  penetrated  by  the 
prong  of  &  fork.  There  was  a  good  deal  of  reaction,  an  opaque 
white  a|iiH^i'unce  in  the  pupil,  and  total  loss  of  aight.  The  child 
waw  a  ]nitient  at  the  Royal  .South  London  0])htbalmic  Hospital, 
and  was  shown  to  me  by  a  gentleman  who  was  acting  as  deputy 
for  my  colleague,  Mr.  Xettleship,  in  his  absence.  In  this  case,  also, 
I  was  able  to  satisfy  mvself  that  the  very  manifest  ojiacity  n-ae 
posterior  to  the  lens,  which  was  trans[)arent  and  uninjured ;  and  I 
came  to  the  conclusion  that  there  was  some  morbid  growth,  poa- 
sibly  a  glioma,  in  I  be  vitreous  chamber.  I  iiniLgincd  that  the 
blindncKs  must  have  been  of  longer  duration  than  wun  supjioacd. 
that  it  hud  escnpcd  ol>scrviition,and  that  it  biul  probably  been  the 
Cnuse.  rather  ibaii  the  consequence,  of  the  iii,jnry.  I  wa-t  perplexed 
by  the  fact  that  there  wa^t  no  increase  of  teuftinn  ;  but  altributod 
this  to  tho  recent  corneal  wound,  and  to  the  still  tender  and  yield- 
ing  character  of  llic  cii-atrix.  I  advised  the  early  removal  of  the 
eye;  and  Mr.  N'ertlenbip,  who  returned  within  a  day  or  two,  jier- 
formed  the  operation.  When  a  section  was  made,  it  was  found 
that  the  oiiaeiiy  was  posterior  to  the  lens,  and  that  it  was  pro- 
duced, not  by  glioma  or  any  other  growth,  but  bv  a  thick  layerof 
lymph  which  replaced  the  front  |x)rtion  of  the  vitreous  body,  and 
was  in  close  contact  with  the  whole  surface  of  the  ijosterior  cap- 
sule. In  the  examination  of  prt^i^nnied  eomplciv  cjUantvt  in  young 
subjects,  therefore,  it  in  ncce-ssary  for  ihe  surgwOfi  to  be  quite  sure 
that  the  opacity  which  he  sees  is  really  seated  in  the  crj-stalluie 
lens,  uud  not  in  some  deeper  portion  of  the  eyeball.' 


>  tAn  aiipnnriincs  limilar  to  that  d««cribod  in  tbo  iDXt  it  ■ninotiniM  ob*ur*ed  m  • 
r«uijh  ot  vliiiriiitlili-  with  lijHlltli,  which  maj'  occur  tpiFiUUK'nuiilj  or  lu  ■  <xireplt> 
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In  former  daya,  when  ophthalmic  surgery  was  in  the  hands  of 

only  a  Bniall  number  of  persons,  and  when  journeying  from  distant 

fMfta  of  England  was  difficult,  and  to  the  poor  impossible,  there 

waa  no  lack  of  fully  developed  cataracts  ;  and  in  remote  districts 

or  in  country  worKnouBea  they  were  always  to  be  found  if  looked 

Air.    Now,  however,  they  are  comparatively  rare;  and  tbe  few 

examples  are  chiefly  afl'nrded  by  patients  who  refuse  to  snbinit  to 

An_r  operation  for  their  relief.    The  effect  of  the  multiplication  of 

eye  hospitals,  both  metropolitan  and  provincial,  and  of  the  estab- 

'iabnient  of  ophthalmic  wards  in  most  general  hospitals,  baa  been 

t;bitt  cataracts,  among  the  poor  as  well  as  among  the  rich,  are  now 

nearly  always  extracted,  if  not  prematurely,  at  least  as  soon  as  is 

either  prudent  or  desirable.     There  are,  however,  two  peculiarities, 

Jpresented  by  eyes  in  which  cataracts  have  become  mature,  which 

~»t  may  be  desirable  to  mention.    The  tirat  of  these  is  seen  in  the 

vortical,  the  second  in  the  nuclear  variety. 

In  all  irides,  of  whatever  color,  the  pupillary  margin  is  sur- 
Tounded  by  a  narrow  circle  which  is  darkly  pigmented,  or  even 
"black.  In  the  healthy  state,  this  circle  is  lost  in  the  blackneas 
of  the  pupil  itself,  and  cannot  be  seen  unless  carefnlly  looked  for. 
But  when  the  cortex  of  the  lens  has  become  white,  tbe  black  circle 
around  the  pupil  is  rendereil  voi^-  conspicuous,  and  the  more  so, 
the  lighter  is  the  general  tint  of  the  iris.  Moreover,  when  tbe 
change  in  the  cortex  is  complete,  even  to  its  most  superficinl 
portions,  the  white  opacity  seems  to  till  the  pupillary  opening, 
and  to  l)e  in  absolute  contact  with  the  black  margin,  so  that  the 
iris  casts  no  shadow  upon  the  lens.  If,  on  the  other  haiid,  there 
is  still  a  superficial  layer  of  cortical  substance  which  remains  trans- 
parent, the  appearance  of  diretrt  conflict  between  tbe  opacity  and 
the  pupillary  margin  will  not  be  produced,  and,  with  lateral  illu- 
mination, the  iris  on  the  side  towards  the  light  will  be  seen  to 
throw  a  crescentic  shadow  on  the  opacity,  of  ahreadth  determined 
hy  the  thickness  of  tbe  intervening  trunsparcnt  layer. 

In  purely  nuclear  cataract,  in  which  there  is  nearly  always  a 
layer  of  transparent  cortex  between  the  brown  oryellon'ish-brown 
opaque  nucleus  and  the  capsule,  the  darkness  of  tbe  opucity  renders 
the  black  margin  of  the  pupil  little,  if  at  all,  more  conspicuous  than 
in  the  natural  state.  But  here  again  the  iris,  not  being  ipi  contact 
with  the  oiiaci'ty,  will  cast  a  crescentic  shadow  ujion  its  surface  on 
the  side  from  which  the  light  falls ;  and  here  again  the  width  of 
this  shadow,  being  depen<ient  upon  the  distance  between  the  iris 
and  the  opacity,  will  serve  as  a  measure  of  fho  thickness  of  tbe 
transparent  cortex,  and  therefore,  by  implication,  of  the  size  of  the 
opaque  nucleus 

W  hen  the  existence  of  cataract  has  been  ascertained  with  cer- 
tainty, the  next  step  is  carefully  to  study  its  peculiarities  by  the 
aid  of  both  focal  and  ophthalmoscopic  illumination,  and  to  obtain, 


rPtiDR,  or  of  the  hyHlnid  mpmbrniK-.  wiih  fhrinking  of  ihe  vitreoua,  have  iiK>  been 
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by  a  compariaon  of  the  peaiilte  afforded  by  tlie  two  methods  of  i 
aniinntinii.  the  most  oxiicl  jioBsihle  knowledge  of  h)I  the  physical 

S»'iiHantiett  of  the  iotUvidual  case.     The  bIkc  of  the  lens,  the  cou-j 
iliotis  reepootively  of  its  Duclvnr  and  cortical  portions,  and  the 
propoi'liou  stilt  cxittin^  between  its  0)»K|UO  imd  it4  transpiircut^ 

Snrli,  iirt;  the  chief  points  to  whii'h  llic  cxiitniitAlion  should  be 
i  reef  I'd ;  and  ti  hrior  rutleetion  upon  tlie  ftpnonrniKN'^  jircJK'iitod 
will  iixnnlly  ho  snfliciciii  to  leave  no  donhl  willi  it'gard  lo  tht)  wuy  , 
in  whii'h  ihcy  tiliniild  he  inferppetod. 

Next  nfter  tho  exiatcnr^  nitd  the  pc<;n)iaritic8  of  the  opocity,  the 
attention  of  theniiri;eon  should  hetnrned  to  the  presence  or  ahtwncc 
of  any  other  ahnortnnl  condition  nf  the  ere.  Inquiry  should  I>o 
mnde  a«  to  whether  Ihe  impairment  of  siglit  has  been  slowly  ai«l 
regularly  progressive,  or  progressive  l»y  tils  and  starts,  perhaps 
with  intervals  of  iiiiprovenient  betwwn  Ihem  ;  and,  in  relation  to 
this  matter,  the  stale  of  tension  of  the  eyeballs,  th«  degree  of  wii- 
eitiveness  of  the  surface  of  tho  cornea,  and  tho  activity  of  the 
pupils,  should  all  be  carefully  not«d.  If  any  part  of  the  lens  is  still 
sumeicntly  tninsiuiroiit,  iin  oxaiiunalion  of  the  fnndtis  should  he 
'mndu  with  the  ophthalnioat-oiic,  with  i-^iipcial  refcrenee  to  the  va»- 
cnliiriry  of  the  liubBtinn'c  of  (lio  nerve-dick,  and  to  the  .-dateof  the 
ciiiriiliilion  in  the  retitiai  veins  and  arteries.  Ijistly,  th«  acnlen«ss 
of  vision  iihoiild  be  carefnlly  tested,  in  onler  to  see  whether  the 
degree  of  impnirfiient  of  sight  is  snch  only  as  the  degree  of  lentio- 
iilar  o[rticity  is  calculated  to  explain. 

The  ini]iiiirnient  of  sight  produced  by  rataract  prc-senta  fti'vcral 
peculiantics.  In  the  fiwt  place  it  is  greater,  e<rlerh  fmrihii*,  for' 
distant  than  for  near  objects.  An  elderly  person  who  is  not  my* 
opic,  and  who,  presl yopia  being  cori^cted  by  spectacles,  can  read 
ft  given  type  in  hancl,  but  who  cannot,  without  apoetacles,  read  a 
typo  of  proportionate  magnitude  at  ten  or  twenty  feet,  is  probably 
sutfering  from  incipient  cataract,'  In  the  next  place,  the  im[«ir- 
mcnt  ol  eight  is  at  Its  maximum  wiicn  the  ]uipil  is  i^-ont racted. 
This  is  most  eoiinpieuous  in  nneleur  contniet,  when  the  opacity  is 
most  dense  in  the  centre  of  the  lentt,  nnd  when  dilatation  of  the 
pHpil  uiicovci'S  a  ixirtion  wliirh  i»  ironipnra lively  transparent.  In 
such  vasc«.  the  dilatation  will  often  Iw  prodnetive  of  marked  tem- 
porary advantage;  and  even  in  piirelv  cortical  cas<)s  it  usually 
flerves  to  brighten  the  gathering  twiligiit.     It  follows  .is  a  natura! 

'  [A  f-erlain  d«i;r«e  nf  myupin  coming  on  laic  iii  lirii  i*  ft  tint  ^**j  infniqiHIit 
•ymiiiini  ot  iiici|iipiit  rututafl.  Wo  oeppiM..iiHlly  man  wiih  oWpHv  jirnniu  bIui, 
livviii^  u>#il  i:uriv(*t  i;lHtAi<"  f^pr  j<<hi>,  Iihvc  ripiiiiij  it  pir-*U>k'  In  Ijiy  Ihi'tri  h><mI"  On 
qtii'fiioniK^  tbi-m   ll)L<y  toiiK'tiiiiin  iifkiu'vilisl;^  tlinl  di'tmit  rinitfti  it  nut  qiiita  m 

f;uiHl  »>  It  iirK-"  WHt,  liiil  ui  iiflon.  [pcdnipf.  tlU'}'  nrp  ii<pt  iiWHiv  "t  it.  or  t-lu>  ttllrllmM 
1 1"  fiiiliiii'  lit'  I  ituiil  |>pri'i-|ptiiin  frmii  itld  nuv.  IT  wv  le-(  |ii'  vi-ii4i  nl  H  dUtabM 
WO  fliii)  tlinl  it  u  iiolubly  iiiiprnvi-il  by  cuncnve  elnui!*.  anil  tJMt  wiUi  (h>^  oinrave 

S1a»i'>  i>-Hr]lnj:  i»  iiu  Kpiikit  |i»ulbU'.  An  ninintnitlion  Ij^obltftun  tilriiiilnadi'n  witn 
iIbIp  il  pupil  pt'iUThiUy  rpn-nl"  ">iim  cl"Uititi'-«-  or  Tiiint  ►Iriii'  In  III"  l"»i»,  biwI  lh» 
rtim  flnnlly  dcvci<>|>i  into  t'lilBrnct.  Tliii  ly|iv  ol  lunilo  myopin  Hpt>4r>  lubvdiM 
lo  u  rliKiii;it  In  runii  In  iho  li'nt,  whlrh  ii  tbi>  ('nxiiixir  at  it  vl-lbln  iliHnicit  of  *tn*r' 
lure,  iKid  it  ii  in  tliit  cl»»»  of  ph'"-«  iinly  llmt  w  hnv  iilim-rti'd  n  |>ru|K)rlii>n«tl]r 
grmisr  imgxiifiiiciil  of  viouti  for  <ti>lunt  ibun  fvr  iiuar  ubjcci*,] 
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con  sequence,  that  the  cataractous  inatinctu'ely  avoid  sti'oiig  direct 
illaniiDation.  lu  the  early  ata^  of  their  malady  they  tarn  their 
backfl  to  the  lamp  or  to  the  window  when  they  wish  to  do  thuir 
best  ia  the  way  of  seeing ;  and  in  time  they  come  to  protect  the 
eyes  from  light  as  much  as  posieibte,  knitting  the  brows,  bending 
the  head,  and  even  putting  up  the  hand  as  a  shade.  There  is  no 
photophobia,  bat  vision  is  better  in  a  dim  light ;  the  greater  size 
of  the  pupil  being  more  than  a  compensation  for  the  lessened  gen- 
eral illunmiation.  Cataractoua  people,  therefore,  come  into  a  room 
with  a  gait  which  is  usually  peculiar,  and  often  characteristic, and 
which  diflera  widely  from  tliat  of  persons  in  whom  from  any  cause 
there  is  impairment  of  light  [lerception.  The  former  will  shade 
the  eyes  ana  bend  down  the  head  ;  the  latter  will  have  eyes  widely 
opened  and  front  erect.  The  remaining  characteristics  of  cataract- 
oua blindness  are  negative.  It  is  not  attended  by  any  Tiarrowing 
of  the  field  of  vision i  it  never  destroys  the  perception  of  light; 
and  it  does  not  diminish  the  vividness  of  the  phosphenes,  or  sub- 
jective luminous  rings,  which  are  produced  by  pressure  upon  the 
eyeball  in  a  darkened  chamber. 

It  is  obviously  impossible  to  define  in  words  the  degrees  of  cata- 
ractoua opacity  in  such  a  way  as  to  connect  with  each  the  degree 
of  impairment  of  sight  which  should  naturally  be  associated  with 
it;  and  the  surgeon  can  only  be  guided  by  judgment  and  exiKjri- 
ence  in  determining  that  the  impairment,  in  any  given  case,  is  or 
ianot  in  excess  of  that  which  the  opacity  woula  explain.  But 
Ton  Graefe  laid  down  a  measure  of  catarautous  blindness  in  its 
moat  extreme  degree;  and  this  measure  it  should  never  exceed. 
.A  person  blind  from  cataract,  and  from  cataract  only,  when  taken 
into  a  room  lighted  by  a  single  candle,  should  be  able  lo  discern 
the  position  of  the  flame  at  a  distance  of  ten  or  twelve  feet,  and  to 
discover  in  a  moment  the  interposition  of  an  opa<^ue  screen.  If, 
whilst  he  looks  fixedly  at  the  first  candle,  a  second  one  is  lighted 
and  moved  from  place  to  place  within  the  range  of  his  field  of 
vision,  the  patient  should  always,  without  looking  after  it,  be  able 
to  state  approximately  the  [losition  of  the  second  candle  also.  If 
these  tests  ^8nd  especially  the  former)  should  fail,  perfect  restora- 
tion of  sight  is  not  to  be  expected  from  any  operation;  and,  if  the 
perception  of  light  is  only  ifim  and  nncertnin,  no  o^ieration  should 
ID  any  case  be  recommended  by  the  surgeon,  even  if  it  be  under- 
taken in  response  to  the  entreaties  of  the  patient. 

When  the  presence  of  senile  cataract  iii  an  early  stage  is  first 
ascertained,  the  surgeon  will  often  feel  some  degrue  of  jierplexity 
with  regard  to  the  opinion  which  lie  should  express  In  some  cases 
a  fear  of  this  aftection  will  already  have  been  excited,  and  direct 
questions  will  be  put  which  it  may  be  imiMissiblo  to  evade.  In  other 
cases  it  may  be  alike  cruel  and  uncalled  for  to  use  a  word  which  will 
excite  a  dread  of  impending  blindness.  In  some  aged  people  the 
peripheral  cortex  is  beset  with  opaque  strife,  such  as  those  depicterl 
in  iHg.  78,  page  302,  which  do  not  invade  the  pupillary  region  for 
years  after  their  iirst  appearance;  and  then,  although  "incipient 
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cataract  "niny  be  a  fact,  it  is  a  fact  which  it  wil!  seldom  bedcsirabld 
to  proclaitn.  The  surgeon  will  often  act  wisely  to  protect  his  repu^ 
tatioii  liy  slating  the  nature  of  the  case  to  the  friends ;  hnt  I  think: 
he  will  also  net  both  wisely  and  kindly  if,  in  many  instances,  ha 
nvithlioItU  this  knowkilse  from  the  [>Hticii1.  When  blindness  i^ 
imiiiini-nl,  mid  tlie  ivonl  catiirtu-t  is  cbci'ring  because  it  iutjiliea 
thill  the  blitidiK'Bs  limy  be  i-uivd,  Ihi-n  tlio  word  may  lie  used] 
witboul  bi-Vitation.  Bui  when  tlic  blinilnee«  is  remote,  and  tbd 
time  of  its  incidence  is  wllojrctber  iincertKin,  there  can  be  no  ad- 
vantage'iu  pnllinj^  np  an  mmecessiiry  bngbear,  or  in  fiiyiiig  mora 
than  is  sihsoliitely  re(|niriiil  by  the  eonditinns  nctnnlly  pre*ent.  It 
18  of  loiirse  impossible  to  adopt  any  univei'sal  rule,  and  nnn;h  Mini 
de[>end  upon  the  esiiniate  whii-h  the  snrgeon  may  form  of  thft 
character  and  disposition  i>f  the  patient.  I'erbajis  the  followingi 
cases  may  illustrate  some  of  the  ditlerent  aspects  of  the  questioa 
which  may  Itc  met  with  in  the  course  of  t>i-aclice.  j 

A  gcnileiTiai),  aged  68,  the  lioad  of  his  tamily  and  highly  placed 
in  till-  world,  and  a  man  of  greiit  courage  imd  resolution  as  well  as 
of  eubivaled  inteHi^'tice,  consulted  me  about  Wat  siglit,  thinking 
very  lit  lie  nf  tltedoffn-e  of  impairment  wbicli  lie  noticed,  iii-  hi*! 
only  one  ove,  having  lust  the  other  in  curly  life  by  an  aceidvaU 
])('-  said,  "I  am  like  the  cats,  I  see  l>c»t  in  llie  dark."  lli^  vi^ioa 
was  slightly  subnormal,  bnt  was  raised  to  the  normal  standard  )>/ 
a  niodenite  dcgi-oe  of  jiupillary  dilatntiun.  The  opbrbalnKfctcopa 
showed  the  beginning  of  ilmrii£e  in  the  very  centre  of  lb*'  nnrletis. 
There  was  no  opacity,  Init  a  little  broken  refrai-iion  of  lijibt,  nti 
appeurance  of  small  cracks  like  the  lines  in  tluor  sjuir,  and  the 
ei-ect  oplithalmoBcupic  imago  was  less  clear  when  seen  ihrongh 
the  centre  of  the  lens  than  when  seen  through  any  part  of  tfia 
annulus  iinmcdiatclj'  surrounding  the  centre.  I  made  up  my  mind 
to  tell  thit*  patient  the  wliole  truth,  vi;^.,  that  cataract  was  imij 
pending,  thai  the  fbuiige  would  most  likely  be  slow  in  progressj 
that  llio  eye  would  prubably  hi^t  as  long  ns  be  did  himself,  but 
that  if  Ibe  failnrc  of  vision  increased,  it  would  bo  nc-essjiry  to 
have  ri'coiirse  to  surgii-al  treatment ;  in  nlher  words,  that  if  hi 
lost  his  sight  it  would  probably  be  restored  again.  With  this  iu* 
formation  he  was  conteni ;  whereas,  if  I  bad  neen  less  expliril,  he 
would  probably  have  gone  from  surgeon  to  surgeon  nntil  he  found 
some  one  to  tell  him  all  the  facta  and  probabilities  of  the  i>a#e. 

A  lady  of  gouty  diathesis,  and  generally  feeble  health,  over 
sixty  years  of  ogc,  bccjime  the  subjecl  of  glauioma  in  the  right 
eye,  which  wm  oticrnlcd  u|ioii  i^ucccss^fully  by  iridectomy.  Two 
or  lbn.*e  monlhs  inter  1  found  striic  in  the  cortical  part  of  both 
lenses;  and  as  these  wt-iv  not  there  prior  to  the  operation,  I  anlici- 
pitted  the  rapid  development  of  nnacily.  The  patient  could  see  to 
read;  and,  after  consultation  with  her  family  and  her  medical 
nllondant,  we  determined  not  to  say  anything  n)>out  culnraci 
Until  we  were  compelled  to  do  so.  Before  the  sight  Wmtnie  inuvb 
more  itnpaired,  the  lady  died  of  heart  disease,  and  she  wM  that 
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nved,  byoar  reticence,  from  the  diBtresa  of  looking  forward  to 
pomble  blindness. 

A  gentleman,  of  highly  nervous  and  sensitive  temperament, 
HboDt  sixty,  inquired  of  me  whether  he  might  chance  hia  apco 
taelee.  I  found  him  using  lenses  of  a  power  too  Tow  for  liis 
reqairementB,  and,  excepting  hi^  presbyopia,  his  vision  was  ab- 
Bolately  normal.  Without  aesistance  be  read  Xo.  X  of  Snellen's 
tat-tjpes  at  ten  feet,  and  with  profter  glasses  be  read  "  brilliant " 
tjpe  fluently.  So  much  of  the  media  ns  could  be  seen  through 
tbeiiBtDral  pupil  was  perfectly  transparent.  When  I  had  finished 
my  examination,  he  asked  me,  with  some  eagerness,  whether  he 
had  cataract;  and,  perhaps  a  little  hastily,  1  replied  "Certainly 
Dot."  He  then  said  that  another  surgeon  had  declared  that  he  was 
the  subject  of  cataract,  and  would  be  blind  in  a  year  or  two;  and 
he  Rdded  that  this  opinion  was  given  after  a  conjplete  dilatation 
of  the  pupils  with  atro[iine.  I  made  another  examination,  and  iu 
the  most  extreme  degree  of  obliquity  of  tbe  evebali  I  could  just 
discover  the  points  ot  a  few  peri|iheral  striie,  Tbe  condition  was 
mnth  like  what  is  shown  in  rig.  78,  page  SOS,  und  might  possibly 
have  existed  for  an  kidetinite  jieriml  of  time.  When  tbe  pupillary 
r^on  is  quite  clear,  and  vision  is  not  impaired,  tbe  presence  of 
SQch  peripheral  strife  is  of  little  moment ;  and,  in  a  really  practical 
unse,  they  do  not  amount  to  incipient  cataract.  I  believe  they 
exist  in  many  more  eyes  than  is  commonly  eup[>0Bed,  and  that  they 
are  not  discovered  only  because  there  is  no  reason  whv  they  should 
be  looked  for.  In  the  particular  case  in  question  it  is  probable 
that  many  years  will  elapse — and  even  that  life  may  terminate^ 
before  these  opacities  reach  a  stage  in  which  they  will  interfere 
with  vision;  and  tosfieak  about  them  to  the  patient  could  answer 
Doaseful  purpose,  und  might  not  improbably  hasten  their  devel- 
opment. A  process  of  degeneration  is  dependent  upon  the  state 
ttf  the  nutritive  functions ;  and  nothing  bus  a  greater  tendency  to 
depress  thest)  functions  thau  tbe  constant  hunien  of  anxiety  and 
suapense. 

Oil  these  considerations,  indeed,  rests  all  that  art  can  accomplish 
toretard  the  formation  of  cataract.  Among  the  many  continental 
quacks  who  call  themselves  oculists,  and  who  reap  rich  harvests 
from  tbe  credulity  of  English  travellers,  there  was,  possibly  there 
still  is,  one  whose  sj[)«i'((/i7c'  was  the  cure  of  cataract  without  opera- 
tion. His  practice  was  to  apply  atropine  to  the  eyes  of  his  dupes, 
to  speak  of  the  resulting  improvement  of  vision  as  the  first  step 
tonards  an  entire  recovery,  and  then  to  demand  a  liandsonie  [lay- 
nient  down  as  a  condition  antecedent  to  further  treatment  of  tbe 
case. 

Putting  aside  mere  rascality,  it  is  probable  that  there  may  also 
have  been  a  certain  amount  of  honest  self  deception  upon  this  point. 
Some  years  ago,  an  English  practitioner  announced  that  he  was 
able  to  cure  cataract  by  electricity.  I'rofcssor  Quaglino  hoped  to 
arrive  at  the  same  end  by  refieated  paracentesis;  and,  still  more  re- 
cently, the  local  application  of  phosphuretted  oil  has  been  vaunted 
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aa  tlie  true  remedy.    The  electricity  and  the  phnspborun  were  be 
[  lielieve,  alwolufely  uselesi^;  and  tlie  tiiii-Hccntesitt,  wliich  was 
fii]  within  ceruiii  limit)-,  wii»  Ht  best  mil  n  L-luinsy  niul  ilurigei 
atilMiitute  for  iridvc-loiiiy,  Ilie  action  of  which  nmat  b«  pri»vn 
refcrre*!  Ut. 

TIivM-  arc,  undoubtedly,  eertniii  forms  of  aitnmct.Buch  aa  th 
duo  to  diMhetN,  iiixt  thi»e  due  lo  tnalaaAimilatiuii  tn  )C<><"v  m 
rhennintit^  jwi-anna  whose  lives  are  not  wisely  [governed,  in  wliicii 
the  physician  may  do  nmi-h  to  imppovo  the  general  niitritinn,  and 
thus,  indirectly,  to  rclard  the  ilv^nenttiitn  of  ihe  Ions,  or  even  U 
produce  some  amount  of  restoration  of  lninB|iHrcncy.  If  desJ 
eratioi)  has  progressed  to  the  actual  breaking  up  of  the  lonticuul 
fibi-cs,  to  the  laying  down  of  cak-areoiis  or  other  depoi«it».  or  t« 
the  fonnalioii  of  fat-globHlco.  no  recovery  from  thest.-  e^mdilioni 
would  seem  to  l)e  pos!iib1e ;  but  there  is  no  niHiiiri«t  reason  w 
nn  o|«icity  duo  to  mere  scK-roviit  ishould  not  admit  of  impmvemci 
It'  this  be  so.  the  imclcHr  arc  more  boi>efui  than  the  cortical  fori 
of  eutHrHcl ;  although  both  alike  iiiuy  be  hindered  in  tbeir  | 
ro««.  If  peripbcrul  siria*  are  presoiit  in  the  lenset*  of  a  patient 
sedentary  haliit".  w]io  consume*  more  food  and  more  ah-ohol  tlr 
he  re(|iiiri-#.  and  whose  excretory  organs  are  ovortask^n]  bv  waatfl 
which  they  tamiot  eliminate,  there  c«n  bo  no  doubt  thai,  undttf 
the  i[jrtu(.-i]ce  of  u  suitable  diet  and  i-egimen,  sueh  n  [kcr«on  nid 
preserve  hi«  cyesiftlil,  just  as  he  will  preserve  bis  life,  fonger  ttin 
if  he  conTinued  in  his  luiphysiological  coursw.  And  tCorefore 
when  we  see  ealiiraot  in  an  early  stage,  and  when  we  do  not  tind 
any  obvious  morbid  condition,  snch  as  dialtutdt,  the  next  thing 
ohonld  be  to  try  and  liiscover  what  there  is  wivmg  in  the  mode  ol 
living  of  the  individual,  what  there  is  that  iihysjologv-  or  eonimoii 
sense  would  fte«k  to  alter  in  his  daily  cnnduet,  unUwhy  it  i«.  in 
all  probability,  that  he  is  no  longer  rejiairing  the  tissues  of  hil 
crystalline  lenses  in  a  pmpor  manner.  And  here  the  ensc  fallt 
altogether  out  of  the  domuifi  of  the  mere  si^ecialist,  iind  into  ihut 
of  the  physician ;  and  the  coinnicneiiig  catnnict  should  In;  rcganled 
not  only  with  reference  to  its  ett'ect  upon  the  function  of  seeing, 
but  also  in  a  wider  and  more  general  way,  iis  an  eviilenee  thai 
senile  change  has  made  nt  least  one  serious  inroad  upon  the  «r* 
torn.  There  is  uothing  peculiar  to  the  eye  in  the  various  consid* 
«rutions  hence  arising;  and  it  would  be  altoge^tber  beyond  tba 
scojie  and  limits  of  tlies<-  p;igi-ft  for  me  to  discuss  the  methods  by 
wbii.h  the  progress  of  pri-mature  decay  may  he  arrested. 

Tbeiv  aro  certain  cases,  however,in  which, either  withor  with- 
out some  general  |>erversion  of  nutrition, there  isatocu)  condition 
which  atiecia  prejudicially  the  vital  changes  within  the  eyelmll ; 
that  local  coudition  being  increased  intraocular  teiieion.  As  t 
shall  have  to  explain  more  fully  when  treating  of  glaucoma,  even 
a  snuill  increase  of  tension,  such  us  may  [irohably  be  pr^uluced  hv 
congestion  of  the  choroid,  hiw  a  tendency  to  )ierpetna(v  and  in- 
crease itself  by  its  ineclmiiicul  eUccl  u[Min  the  circnliition,  Tlie 
principal  veins  of  the  eyeball  pierce  the  sclerotic  ao  obIii|uely  that 
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ttteir  calihre  is  diminished  by  pressure  from  within  ;  and  then,  to 

the  retarded  ezit  of  venous  blood  is  added,  as  a  physical  ne».'es8ity 

ol^"  the  case,  a  retarded  access  of  arterial  lilood.    Such  cbiingea  aa 

£kese  strike  at  the  very  root  of  the  nutrition  of  the  organ  in  which 

"^  liey  occur ;  and  the  lens,  as  an  extrn-vascular  tisfno,  would  l)e 

]  i  "kely  to  be  the  first  part  to  suffer.    Experience  shows  that  there  are 

fV^rttiB  of  cataract  in  which  the  tension,  although  not  gliiucdniatous, 

-m  ^  distinctly  in  ezceaa ;  and  in  wliich  the  impairment  of  viMion  is 

».:m  ot  only  a  little  more  than  that  which  the  amount  of  opacity 

~^f^oald  explain,  but  in  which  it  varies  from  time  to  time,  the  night 

«j^  louding  over  now  and  then,  and  again  becoming  more  clear.     In 

^^ncb  cases  the  demand  for  an  carl v  and  etfcctnal  iridectomy  ia 

-vzsrgent ;  and  the  relief  thereby  affiirded  to  the  ocular  circulation, 

-fc.  he  liberation  of  the  venous  and  of  the  arterial  flow,  will  often 

-guroduce  so  favorable  a  change  an  to  postpone  indefinitely  the  fur- 

"A^her  progress  of  the  opacity.     In  one  such  instance  under  my  care 

'ftzhe  cataractous  stria:  remained  absolutely  unaltered  for  foni'  yeans 

^^fter  the   iridectomy,  the   patient   retaining  nseful   vision,  anil 

^l;ing  without  having  required  any  further  aid  from  ophtlialniic 

»ureery. 

when  none  of  the  foregoing  conditions  exist,  when  there  is 
vieither  diabetes  nor  any  otTier  cause  of  impaired  nutrition,  when, 
3.  f  any  such  cause  is  present,  the  effect  ujxm  the  lens  is  so  far  ad- 
"vinced  that  its  transparency  is  past  recovery,  and  when  tlicn;  ia 
xio marked  increase  of  tension,  the  only  remaining  resource  against 
cataract  ia  the  removal  of  the  ojiaeity  from  the  axis  of  vision. 
^his  removal  may  be  accomplished  by  various  methods  of  ojiera- 
tion ;  and,  with  reference  to  these  methods,  the  oi>ai:jne  lenses  of 
the  earlier  and  of  the  later  periods  of  life  are  seiuirated  from  each 
other  by  a  broad  and  most  important  dintinction.  I'rior  to  middle 
J*ge,  the  lens  is  soft  enough  to  admit  of  its  being  broken  to  pieces 
"y  needles,  of  its  being  rendered  dilttuent  by  the  action  of  the 
*^*lueous  humor,  of  its  ueing  remove<l,  in  this  diiHuent  ci)nilition, 
*prough  a  very  small  aperture,  or  even  of  its  undergoing  alisorp- 
*Jori  within  the  eye.  8ubse(|ncntly  to  middle  age,  its  central  jior- 
*Jou  becomes  comparatively  hard  or  horny,  is  incapable  of  ui»si'r[> 
^»on,  is  liable,  if  released  from  its  capsule,  to  act  as  a  foi-eign  sul)- 
Stance  of  the  most  injurious  description,  and  can  only  be  removed 
through  an  aperture  commensurate  with  its  magnitude.  Kvou  in 
the  most  advanced  forms  of  "soft"  senile  cataract,  in  which  all 
tW  cortical  rortion  of  the  lens  is  broken  <lown  into  a  milky  Huid, 
this  tiuid  will  usually  surround  a  nucleus  of  great  hardnesei. 

In  infanta,  children,  and  y<mng  persons,  if  a  puncture  is  made 
through  the  anterior  ca[ieu]o  of  the  lens  with  a  cataract  needle, 
this  puncture  will  soon  anpear  as  an  ojiaque  whitish  S[iot,  from 
which  a  morsel  of  lens  substance  will  protrude  into  the  aqueous 
chamber, where  it  will  undergo aljaorption.  The  opacity  will  gen- 
erally spread  through  the  whole  of  the  lens ;  and,  in  many  in- 
stances,  gradual  altsorption  of  the  wliolu  will  follow  the  snigle 
puncture,    ikiiaetimea,  however,  the  wound  in  the  capsule  will 


^^Hltion.  For  the  imnoiunc  of  tlit>  i.-»|itiii1c  a  very  fine  neoille 
^HRnd  lie  scW'tml,  ami  Klioultl  bv  hulil  wiiti  tliv  flat  siirfaL'es  nl'  its 
^bnce  iioitit  looking  forwurdi^  hihI  buckwunN  An  itilaiit  or  cbild 
^BiKiilii  ^'I'ruTBlly  b«  qint^'lvl  wir.b  ii  fuw  wbitf:*  of  i-rbi-r  or  ob!i>ri>- 
^Kiriii.iiiiil  nil  n8»i«tAnt  ithoiiM  <lnnv  ibiwii  rlii-lowerliJ.  Tbi.-  o\wr- 
^■nr,i>ruTitlinir  iK'tiiixl  ibt- i>:iticiir.  Tu\>»'f  ibi^  ii|i|N?r  lid  tvitli  ibe 
^HHBiigtT  of  jiitt  iliKC'ti^ii^i-i)  biiiiil.  ]iluciiij;  tlie  pulp  of  tbo  tiiigi-r 
^wilbi.' tnrvAl  nmrgiri,  nii'l  locking:  tin-  lid  (securely  ajraiit^i  the  orbit. 
^frii«]>ul|iof  Ibc  iiii<]<lto  tiiiger  rests  on  the  (^iijaiu-tivn  on  tbc  iianal 
■nieof  tbe  corneft,  and,  hy  gentle  pressure,  refltrairiH  the  cveliall 
Hfrmii  rolling  inwartls,  Tbe  needle  is  then  placed  on  tbe  seWteti 
Hjiuni  of  tbf  cornea,  on  tbt-  temporal  side,  and  about  a  fmirth  of  the 
Htonml  diameter  from  the  ihursin,  eo  tliat  it  can  be  jraif^ed  down 
H  oUi(|iH-ly  to  the  centre  ot  the  k-ns  f^iirfacc  uitlintit  tuncbiiig  tbe 
W  in*.  The  needle  should  bu  OArricd  through  tbt*  cornea,  mid  inonivu- 
I  Urilr  i-bw.-kcil  before  it  \»  flittered  to  TL-aeh  1  bo  ■■ii)i»nlc.  tho  centre 
I  "f  w^icb  it  fbotild  biiix'ly  incite,  innkin;;  n  slit  n  line  in  ieni;th.  htit 
■  '  icnetniiint;  into  the  icn«  tiswup.  niui  hcinjj  iiniiKiliutely 

Hi-  .  l^  n.    ]f  the  iitH'dle  i^  well  niii(h-.  ibo  lo^of  iiquennAbiiinor 

^■Iiouiil  tint  excttil  two  or  three  <iropM,  nn<t   no  biindai^o  will  he 
^k>«d«l.     On  the  following  day  a  riniiill  jirojection  of  leiia  inntler 
{■itnihe  anterior  ehaniber  will  indiente  the  rent  in  the  capsule, 

fne{>apil  mo«t  be  kept  dilated,  ami  Che  eye  examined  from  time 
time.     Ah  long  an  fresh  nortions  of  lens  BuliHtanco  projeet.  and 
lie  the  place  of  thoee  which  are  rtacce**ively  absorbed,  al  I  is  goiiijf 
I  >n.'ll :  but  if  this  prtice.sn  fbonid  cense  llie  ofK-rirtiini  must  bu 
^■^ffltcd.imd  on  the  nui-ond  ocwition  the  neciilc  may  be  used  rather 
*m  freely  than  on  tbe  tirst,  so  us  to  make  a  lareer  rent  in  the 
Bp»ule.  and  a  dcCjicr  oiieniny  into  the  Ions  tissue.    The  some  course 
>t  i-vL-nt*  may  then  recnr,  and  tbe  noodle  niu»f.  be  ii^oil  n«  ufleii  as 
liB;l)i.<nece«K>ry.  until  nt  lit-«t  the  leiiititubMlance hint  »ltdiriap]H.-arvd, 
Uaiiiis  u  pupil  which  ie  either  clear,  or  ob^tnictMl  ouly  by  1a\ni» 
WilirC-ile  of  e:ipfule. 

tt'litfn  a  more  i-pcfdy  result  i.*  to  be  nttninod  by  the  removal  of 
Ik*  flol'^ened  lens,  tlie  o[)oralor  will  ^pneriilly  find  it  desirable  to 
K[*rato  the  lida  by  a  Hjicculum,  and  to  nse  two  needW,  one  intro- 
Jntvil  oil  the  temporal,  tbe  other  on  the  iiawal  side  of  the  coriieji. 
With  lhc*e,  the  lens  slKmld  be  literally  eui  to  pieces  by  clo&e  pnr- 
iIlrlNlrokcii.  [Kifi^iing  lhmiii;li  it  from  margin  tomarcin.eacb  needle 
'Helling  inofit  eonvenientl}'  the  half  of  the  lens  which  is  farthest 
rroiii  its  entrance  wound.  In  nmnnt^ing  this  cutting  up,  or  "  dia- 
tiiaioci*' of  tbe  lenE,  s/uiic  cure  and  Icnaek  are  nL-ciwAur^".  If  the 
MoIIm  are  iii!«d  too  t«paringly,  the  Ioiih  frii^meut«  may  he  too  large 
iiidorgo  Very  *poe(Iy  sofiemng,  or  to  ]iit*«  throngli  tbe  small 

niiijrby  which  liiey'oiiglit  lobe  ivmovcil ;  while,  if  I  be  neeillM 

■ft  H)M.iI  too  froolv,  they  may  pass  through  the  lens  altoijethcr, 
"onwl  (he  hyaloid  niembraiic,  and  bring  the  vitreous  body  u(jon 
thetecne;  a  complies rion  of  atfaira  which  is  not  always burmleAj, 
indwrlainly  never  desirable.  When  the  needled  are  withdrawn, 
'tdil  and  bandage  may  he  applied  for  twenty-four  houra,  at  the 
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end  of  it-bich  time  the  puncturiA  «houM  have  liMled,  and  the  antis 

nor  chaiiibiir,  if  the  di8cii>dioti  ti»»  beon  vomplele,  should  l>e  oc-cq* 

pied  by  ufofi  n'littitih8ul>«tHiico.  itwciuliliiicii  tl<K-culciit  precipitate. 

There  xlinuk)  be  wry  lirtle  coiijiiiictiviil  hypcrjDima,  aod 

riii^ta.    ,i(,  ,j,nft  (^f  sclepotic  cciiiijwtioii  urniiixl  th«  i^Mriica.     The 

nupil  nhoiiltl  be  ki!]it  t'lilly  dilari^il,  inul  tho  [uitient  vthoiild 

be  seen  at  ]oai«t  diiiiy.     (ierierally  Mieiikiuir,  the  i-vucuatioQ 

of  the  teiiB  matter  may  be  deferretl  for  thi-ee  or  tour  diiya, 

or  even  for  a  week,  in  order  that  it  may  be  thoroiti^lily 

softened  by  thi'  aqueous  humor;  but.  on  the  eliji;htei>t  «p- 

puurHuce  of  inrianimatory   reaction,  the   little  ojioi-ntion 

«>lii>uld    bo  perforniL'iJ   iinnic'liatvly.     The  object  in  view 

may  l>o  utici)mpli«lioil  cither  with  thu  «lctider  spoon  nf  a 

curette  ( Kig.  83).  or  by  irieiuH  of  a  suction  tiitwi. 

In  order  to  ut<e  llic  cureCle,  au  iiioi:«ion  should  bo  made 
with  a  laiii'e  knife  on  tbenuicr  Hide  of  the  coruen,  pairuHel 
to  iie  maripn,  and  itliout  lialf-vvny  between  niarf^iii  aiid 
centre.  This  incisinn  simiild  seidoii  exceed  two  lines  in 
length,  and  the  blade  should  be  withdrawn  without  ninch 
loss  of  aqueous  humor.  The  s[>of>n  of  the  curetiH  may 
then  Ite  inlroiluced  with  its  coHCHviiy  forwards,  awl 
turned,  when  its  point  reaches  the  pupil,  so  a«  to  brinjc  the 
ooacHvity  upwards,  ami  to  seuarale  the  lips  of  the  wouad. 
thii»  forming  un  open  chaimel  through  which  the  sottened 
leii9  matter  may  be  forced  out  by  tlic  duslicily  of  the  oc- 
ular tunics,  aided  by  the  action  of  the  external  niu^clei. 
TLc  exit  may  be  iissi^ti-d.  if  ticoL's*ary.  by  slight  movementa 
of  Ihc  spoon  within  the  cliambcr,  or  by  slight  pressure 
with  the  tixiition  forcc^M,  but  both  these  proceedings  must 
be  had  recourse  to  spiiringly  and  with  precaution.  The 
Utter  may  easily  rupnii'e  the  hyaloid  mcmbrniic  and  per- 
mit Ihc  eseajK^  of  vitreous ;  the  former  may  easily  irritate 
or  injure  tlie  iris.  Kor  these  reiisnus.  when  any  fnigmenl 
of  broken  lenn  doex  not  escape,  eitlier  bei^use  it  is  held 
between  the  iris  and  oornea  or  for  any  other  reason,  it  is 
usually  better  to  leave  it  to  undergo  absorption  than  to 
make  repeated  edbrts  for  its  removal.  When  all  has  es- 
caped that  will  come,  the  eyelids  should  be  closed  and 
bandajred:  and,  after  twenty-four  hours  hav«el»|^ise<l,  atm- 
piiie  should  be  applied  daily,  as  limg  a»  any  turbul  niaiter, 
capable  of  lieing  absorbed,  remains  in  the  pupil  or  in  the  anterior 
chamber.  If  pain,  swelling  of  the  lid,  or  any  other  Kymj)tom  of 
inflammatory  t^'iictioti.  sliould  Rp|^H?ar  on  the  second  or  third  day. 
R  leech  or  leeches  should  immediately  be  applied  over  the  teni|)oral 
retpon,  close  to  ihe  outer  niarfjin  of  the  orbit,  and  ehould  lie  fol- 
lowed by  *^«id  compresses,  and,  if  necessary,  by  the  use  of  morphia, 
on  the  principles  already  laiil  down  in  dirtctisnine  the  trealinem  of 
iritis.  If  these  uieasureii  fail  to  arrest  the  niischief  a  large  iridec- 
lomy  should  usually  be  performed  without  delay,  and  any  remain- 
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tug:  fra^mentfi  of  lens  matter  ebould,  aa  &r  as  poseibte,  be  removed 
ilnrins  tbu  oi>enttioii. 

»Tiie  eviif  uation  of  the  softoiiod  lens  matter  by  suction  is  ii  pm- 
CHditig  of  aniat  Etnii'tnif V.  itupptwoJ  (o  bavu  originut^d  in  Ffrsiti, 
*liii-ii  will*  n-iiitro'Iiii-«i,i'onic  low  ye-iir* 
H^rt,  by  Mr.  T.  i'ritli;in  Ti-ftlo,  of  LwhJ*. 
It  )<i  jierforftK^l  by  iiicddh  of  a  811111II 
«lii;btly  <-nrvcd  iiilmlnr  curette,  which 
ia  aeinicirciilMr  in  sthitinn,  smooth  and 
roanded  at  its  free  extremity,  ami  [nn- 
vid«l  witb  a  snuilt  round  or  oval  0[>eniii)E 
Dear  this  extremity,  in  its  flat  or  concave 
furfHce.  'I'ho  curette  has  been  attached 
1"  more  than  one  form  of  exbaiisling 
tfriiii;v;  but  ilx  action  isbuyonil  mciut- 
at«  iiioHt  cllVvlivu  and  ma«t  dulicntu 
it  19  Hx«h1  to  a  glafts  tube  which 

as  a   hniidle,  and   wbii-b  is  con- 

BMted  by  an  iiHlia-nibhcr  tube  wiib  a 

glass  inoutb[tieoe,  tbns  forming  Ibo  in- 

stratiient  sbownin  Fig.M.    Thecnrette 

itwlf  may  l>e  of  vanoits  siKes,  and  its 

orifice  may  be  sufficiently  large  to  remove 

^nitt'  considerable  fragnients.     It  slionld 

neiutrodHci-d  tbnnii:!)  it  corneal  oiMMiitij; 

only  Jtift  large  enoiiifb  for  its  pafl.-'n^e, 

ind  in  the  •funic  position  as  that  re>itiircd 

for  (be  wf"Op.  or  even  somewhat  nearer 

■he  margin.     Tbu  tlut  or  jierfonitod  side 

(bonld  be  turned  tovrunl*i  the  inner  «ur- 

&<«  of  the  tortn-fl,  imd  (bo  oxtrcmity 

liwuld  h«  made  lo  dip  down  a  litik-  into 

llie  lenticular  aiiace,  so  tbat  llu-  j>erforn- 

llon  may  not  l»e  closol  by  the  cornea 

(«(i)ing   in   contact    with  it:   an   event 

vliieh  may  also  be  guarded  against  bv 

having   a   transverse  notch  acriss  tins 

pertbntiioii.     When  thu«  placed,  gentle 

mouth  Kuction   ivill  draw   all   the  Iciio 

niait4.-r  tbn>ng)i  tbc  upi'^rluro,  mid  into 

^^be  gla*«  Inlie;  and  any  stni^'  I'nignienl 

Hinay  l>o  followeal  until  the  aiiertmi:)  is 

^^(elow  it,  wlienil  mUfit  nce<l«  fall  into  the 

stream.     If  there  is  sunpicion   that  the 

^UnU*  i*  anywbere  ohatruete^l,  it  may  Ite 

^Kt-ilbdmwn  from  the  eye,  blown  clear, 

^MUid  reintroduced :  and  throughout  the 

^nneration   the  course  of   the  lr»gments 

^Khonld  be  carefully  watched,  and  the  suction  rcgiituted  with  a 

^^licety  which  no  niecluinical  substitute  for  the  month  can  iinitatv. 


If 


Tbc  adranlftgM  of  itiU  raclbod  over  the  [>rcceding  one  ar«  tbe 
, geutleiics*  wirli  whi^-li  it  may  l>e  «aiil  to  ontico  away  tli«  whol©  of 
tlie  letis  ftiibaUiiTO.  llio  power  it  fjives  of  peadiiy  reiiioviiiif  even 
larjre  f'raj^meiiifi,  anJ  the  diininishul  risk  of  briiisiiig  tlio  iris  or  of 
ruinuring  the  hyaloid  membrane.  Tho  after  twaitiuetit  is  tbe  same 
as  when  the  scoun  haa  been  omployed. 

In  both  operations,  th«ol)jev;t  of  milking  the  entrance  wound  at 
wnno  ilistiinc«  from  tho  tiiurgin  of  the  irnni«i  is  twofold.  In  tbia 
nilimtion  it  fudliliitus  Iho  |>ii**a!i«of  the  eiirvtte  into  the  lenticular 
pjiafe.  and  it  i»  itllvinK-il  with  litrlu  lialiility  to  prolapse  of  the  iris. 
If  n|nirliiiii  of  iris  ^honlil  follow  the  insiriiniont  on  ii«  withdrawal 
the  prolupsi-  nmy  be  reduwd  by  £;i;nile  friction  throntjh  the  closed 
lids,  and  ia  ii.it  Mabletn  reeiir.  If  a  bead  of  vitreous  alionlj  eeoaw, 
it  nia_>-  be  i  nt  ofi"  with  sriasors,  clnae  lo  the  cornea,  >»Qforc  the  eoi^H 
preK8U'e  biitidnse  ict  ap|>lii:-il.  ^^H 

A  very  few  rases  are  met  with,  both  in  infantn  and  youni;  tx^raons, 
in  which  the  whole  of  the  lens  has  nndcrgono  liouL-tactiaii,  wi  Iba^ 
the  cataratri  oonsista  onl  v  of  milky  tluid  (-ontHined  within  a  capfiuHH 
As  soon  as  the  i-ansnle  is  puiR'tured,  the  tluid  eecA|K>»,  and  ininwl^fl 
with  the  aqueous  numor,  concealing  the  iri«  and  pnnil  fi-om  view,' 
The  preitence  of  this  flriid  in  the  anterior  uhaniber  is  not  only  iti't 
to  prothiec  severe  local  irritiitiori,  but  aUo  ^ivknesa;  and  il  should 
be  evaoniileil  without  delay.     As  soon  as  llio  puncture  of  the  cat*- 
siile  reveals  cnlire  flnidilv  of  the  cataract,  ihv^'  ojteratur  shonkt 
withdraw  ihe  needle,  make  an  incisinn  an  fur  paracenteaie  of  tbe 
obnniber,  and  iintVer  the  whole  of  the  mingled  lens  mutter  an^^ 
aqueous  hinuor  lo  escape.  ^^| 

Kxceptiii^  in  ilie  cases  last  mentioned,  and  in  earlv  iiifanev^^ 
when,  frmii  llie  activity  of  absorption,  tlie  coni|<irative  uiiitniKirt- 
ance  of  loss  of  time,  and  the  small  size  of  the  [lorts,  I  diink 
simple  solution  preferable,  I  hiive  now  for  some  years  trvaied  all 
cataracts  iu  patients  under  thirty  by  discission  and  suction.  If  I 
had  been  writinc:  little  more  tlian  a  year  ago,  I  nhmild  have  de- 
8cril»ed  tlie  met  nod  as  buing  iiraftiealty  free  from  danger;  for  at 
that  time  I  had  ncvfr  seen  il  followed  t)y  any  result  except  a  good 
rt'eoverv.  ISiit  in  May,  1874.  I  ndmillcd  into  St.  (niorge's  Hoa- 
[liral  A  licalthy  boy,  with  lamiiiur  cataract  of  l>oth  eyes  ;^  and  per- 
formed discission  of  one  Inns,  followed,  after  a  few  days,  by  suction 
in  the  ordinary  niaiinor.  Acute  iritis  superveneil,  and  led  to  tbe 
formation  of  pus  in  tbc  anterior  cliandier.  The  hmpilal  was  oa 
the  eve  of  closing  for  throe  months  for  alterations  and  repairs; 
and  Mr,  Power  kindly  received  the  lioy  into  Iii»t  ward  at  Si.  jjai^ 
iholomcw's  Hospital.  It  is  uunecesaarv  to  say  (bat  nothing  was 
there  omitted  which  conUl  conduce  to  his  rei-overy;  but  notwith- 
standing likill  and  can',  the  suppuration  extended,  and  tbe  eye, 
totally  dienrgaiiiwjl,  was  removed  by  Mr  Power  in  order  to  ter- 
luiuKte  tbe  patient's  aiilferings.     In  October,  1874, 1  rocieived  into 


■  [Wi-  iiiivi-  tpon  tlic  milky  fluid  (tip<olvi>  niid  dimpjiear  in  (]i«  aqudeua 
•ovn  nt  it  cwBpvil  riuiii  lli«  [lunclurcd  i'ii[»utD  ] 
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St.  Qeor^'B  tlie  patient  whose  rigbt  eye  is  ahown  in  Fig.  74,  pngo 
30:^,  aB  atlbrdiiig  a  typical  example  of  Inniitmr  cararuct  extending 
into  the  periphery  of  the  lens.     The  left  eye  was  operated  upon 
by  diecission  and  suction  with  entire  success.     Biscifision  was  tlien 
performed  on  the  right  eye  also,  and  was  followed  by  suctJon^the 
latter  operation  on  a  Friday.     I  aiiw  the  patient  at  2  p.m  on  Satur- 
day— when  all  waa  well.     On  Monday  I  was  eiininioneil  to  the 
hospital,  to  find  her  eye  inflamed  and  intensely  [lainful,  and  the 
anterinr  chamber  half  full  of  pus.     She  said  that  the  pain  com- 
meticed  shortly  after  my  viHit  on  Saturday,  and  had  since  gone  on 
increasing  in  intensity.     I  immediately  made  a  large  iri(lectomy 
downwards,  evacuated  all  the  pus,  applied  an  eva]>orating  lotion 
to  the  closed  lids,  and  onleretl  a  small  dose  of  morphia  every  hour 
until  pain  was  relieved.     The  next  morning  I  found  lier  comfort- 
able, and  the  inHamniatiim  gradually  sulisided.     The  openirtg  in 
the  iris  became  closed  by  lymph  ;  but  a  second  iridectomy,  per- 
formed early  in  December,  has  restored  a  u-icfu!  di-gn-e  of  vidion, 
which  will  probably  be  still  further  improved.     While  this  patient 
was  in  the  hospital,  I  performeil  discission  and  suction  upon  the 
righteyeof  aboy  three  years  old  ;  and  in  his  case  there  was  tn>uble- 
umie  plastic  iritis,  which  requires]  an  iridectomy,  and  left  a  nmch- 
daniaged  organ.     My  recent  experience,  therefore,  would  leiui  me 
tospeak  of  suction  with  somewhat  diminished  confidence;  but  I 
Mill  think  it  is  the  best  method  of  removing  cataracts  in  the  ciises 
for  which  it  is  suited.    It  is  not,  as  I  once  believed,  atnioiit  with- 
out risk ;  hut  I  still  think  that  the  risks  which  it  entails  are  less 
tban  those  which  attend  u|)on  other  methods  ;  and  I  am  not  at  all 
Batisfied  that  the  unfavorable  results,  in  the  cases  above  mentioned, 
may  not  have  been  due  to  causes  not  ewsentiaily  connected  with 
the  procedure.     It  is  didicult  to  clean  the  suction  curette  thor- 
ODghly,  audit  cannot  be  put  into  hot  water  without  dissolving 
the  cement  which  unites  the  silver  jtortion  of  its  tube  to  the  glass. 
It  occurred  to  me  tliat  the  ordinary  washing  with  cold  watiT  after 
me  might  have  left  some  |iartick's  of  organic  matter  in  the  chan- 
nel, and  that  these,  accidentally  introducwl  into  other  eyes  at  suli- 
sequent  periods,  might  have  excited  the  iiiHnnimation  described, 
I  have  since  taken  the  precaution  of  soaking  the  curette  for  some 
hours  in  diluted  (Jondy's  fluid,  and  of  then  washing  it  well  in 
pure  water  immediately  before  an  0]>eration;  and  my  cases  sub- 
aeqaent  to  the  adoption  of  tliis  precaution  have  done  well.     Mr. 
Teale  informs  me  that  his  own  ex{>ericncc  of  suction  is  highly 
favorable;  but  I  have  heard  less  saCisfactury  reports  from  other 
sources. 

In  the  cataracts  of  early  life,  when  they  invade  the  whole  of 
the  lens,  an  operation  for  their  removal  fhould  generally  be  per- 
formed as  soon  as  the  nature  of  the  case  is  discovered.  In  niani- 
festly  congenital  cataract,  solution  should  be  undertaken,  as  a  rule, 
during  the  third  month,  so  that  absorption  may  have  made  good 
progress  prior  to  the  commencement  of  the  troubles  of  dentition. 
The  chief  reason  for  operating  early  has  been  mentioned  in  con- 
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miction  with  the  «irii«»l  ofmcitiM  Bometimes  left  hvpiiMllent  opb- 
Jliahiiift;  niimply,  tliat  a  wiiut  of  [«r<ei.tioii  of"nbj«.-ts  during 
inraiii;^-.  tli't-rivea  tho  ociiiar  niiisdcH  of  thfir  physiolojrical  fltimnliii 
to  ft,;tioii.  nmi  lends  to  a  permant-nt  iriipiiirmi'nt  of  their  tone, 
winch  manifests  itself  in  the  consrant  ow-illation  of  the  eyelwIlB 

i'mjL"  ^  »y*Iairiiiiia.  The  c»Iaii».'l3  which  ttWiinp  nnti^t.  until 
childhooil,  or  until  ihe  oommenwnient  of  iti-hooMitV  («n-l  whi<h 
too  ofren  e«i-H[w  notice  niilil  the  child  ha*  ln-en  rtp<^ai(w]lv  |iiiu- 
whod  for  n  "8tuj>i(iity''  which  i«  really  hlindiieM)  are.  I  lielievo. 
gctiera,lly  eousrenilal,  but  the  lea^ws  are  less  white,  less  con«irt«HOH», 
and  not  BnfHciently  ojnKine  to  produce  nyataKmas.  Still,  iC  the 
whole  surface  of  the  len«  19  implicated,  the  opacity  will  almost 
certainly  increase,  and  will  rertainly  not  diminish.  An  oj^ration 
will  Im"  neees«arj'  eventually,  ami  iirtthinji  can  l>e  gaineil  hv  delay, 
r.vcn  if  the  jiatieiit  can  see  (lis  way  nhoiit,  he  oaniKit  mm?  the  world ; 
and  he  Kwi-a  every  year  the  valuahle  ediicntioiial  iiidueoco  which 
the  sight  of  the  world  exerts.  ^ 

^  In  laminar  cataract  the  case  is  somewhat  diftereot.  The  opaqa«  ■ 
circle  in  the  lens  19  surromided  bv  a  transpai-eiit  tMjrdor.  and  It  " 
often  happens  that  through  this  tonler  good  vision  may  lie  ob- 
tained. It  may  Ijo  liiid  down  a«  a  general  rnle  that  wlien  ihe 
border  is  alwolulely  clear,  ait  in  Kig  7.S,  page  JiU:;,  it  will  Iw  likely 
to  reniuin  so;  but  that  when  it  \»  invaded  by  opaque  dots  or  atriie, 
as  ill  Fig.  74.  it  will  become  wholly  0[ittr|Ue  iti  time.  When  niich 
invamoii  of  the  ^leriphery  ext«I«,  the  lens  will  almost  certainly  re- 
qnire  lo  he  removed  eventually  ;  anil  tliei-ofope,  if  Ihe  detVjcT  of 
vision  is  considerahle  in  degree,  it  may  as  well  be  remove*!  Nion  as 
late.  Hut  where  the  |>oriphery  is  elenr  the  rviiiovat  of  the  lein 
may  oflen  be  altogether  avoidwl,  cither  by  the  use  of  atropine  or 
by  an  artificial  pupil.  It  is  obvious  that  when  there  is  no  lens  it 
niiiBl  ho  optically  replaced  hy  some  ariitieial  Huhstitiito  before 
clear  vixion  can  l>e  obtained ;  and  also,  as  the  ariilieial  lens  can 
have  no  variutiim  of  adjust meitt,  that  diti'ei-cnt  jiowcr^  will  be 
necessary  for  diflcrciil  distances.  Every  person  from  wlni»e  eye* 
catarjwMs  have  been  removed  rerjuiree  at  least  two  paii-a  of  spec- 
tacles of  iiigh  |>ower;  and  this  requirement  is  obviale«l  when  re- 
p]oval  of  the  tens  can  be  dispensed  with.  If.  therefore,  the  bor- 
der ai-ound  a  laminar  cataract  is  perfectly  clear,  the  lirsl  qnestion 
that  will  arise  is  whether  this  clear  border  can  be  reiideretl  avail- 
able for  visual  piiri>o«i's  :  and  the  answer  will  greatly  de|>ciid  ii[nn 
the  breadth  of  the  bonier.  If  the  opacity  is  of  small  diameter, 
and  the  bnrder  corrc«|H^iidingly  broad,  it  may  l>e  brought  into  use 
by  moderate  dilatation  of  the  pupil,  such  h«  will  not  uncover  the 
extreme  margin  of  the  lens,  and  such  as  may  be  produced  by  a 
weak  ^lutiou  of  atroiiinc,  which  will  not  entirely  pnnilyKc  the 
acoommodatioii.  Many  ])ersons  with  small  laminar  catjiract^,  and 
who  are  not  hyjiermeiropic,  enjoy  excellent  sight  hy  the  regular 
use  of  atritpiitc,  aitboiigh  they  are  generally  ealleil  upon,  for  rcjwi- 
ing  or  other  near  work,  to  reinforce  their  accommodation  by  or- 
dinary sjtectaeleo-     If  the  laminar  opacity  is  of  large  diameter, 
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and  the  border  correapondi itgly  narrow,  the  latter  can  only  be 
nncovered  by  complete  dilatation  of  the  pupil.  This  involves 
complete  paralysis  of  ucconinio«lation ;  or,  if  the  eye  he  at  all  hy- 
permetropic, as  great  an  occasion  for  two  jiaira  of  spectacles  as  if 
the  lens  were  absent;  and  moreover,  the  aberration  produced  at 
the  extreme  margin  of  the  lens  ia  generally  more  or  leaa  disturb- 
ing to  vision.  Notwithstanding  these  inconveniences,  the  rule  of 
practice  is  to  leave  the  cataract  alone,  whenever,  by  dilatation  of 
the  pupil,  with  or  without  the  aid  of  glasses,  sufficient  sight  for 
the  requirements  of  the  )iattent  can  be  obtained. 

Id  some  few  instances,  atropine  produces  local  irritation,  which 
necessitates  the  abandonment  of  its  nne  ;  and  it  must  always  be  a 
migfortnne  to  be  permanently  dependent  tor  sight  npon  a  drug 
which  is  a  dangerous  poison,  which  is  costly,  and  which  citn  only 
be  obtained  in  settled  countries  and  populous  places.    Ilence  it 
hat  long  been  customary,  in  some  cases  of  laminar  cataract,  to 
make  an  artificial  pupil  in  front  of  the  clear  border  of  the  lens  ; 
ud  this  has  been  done  in  the  various  ways  already  mentioned  in 
diseossing  corneal  opacities —namely,  by  iridmleHis,  by  radial  di- 
mon  of  the  iris,  and  by  iridectomy,     Mr.  Critchett  claimed  for 
iridodesis,  in  these  cases,  that  it  not  only  preserved  the  contractile 
function  of  the  pupil,  and  established  an  o^iening  in  the  precise 
pl«ee  where  it  was  wanted,  but  that  it  was  also  useful  by  drag- 
giDg  the  iris  over  the  oiuicity,  and  tlius  covering  it  up,  so  that  the 
imperfect  aight  obtained  through  it  might  not  be  disturbing, 
latere  is  no  diH'erence  in  principle,  in  maKing  an  artiticial  pupil, 
depending  upon  whether  the  ojiacity  which  calls  for  the  openition 
is  m  the  cornea  or  in  the  lens ;  and  I  need  not  ret>eat  the  reasons 
which  I  have  already  assigned  for  preferring  indectomv  to  the 
alternative  methods  of  prcHiedure.    The  niece  of  iris  excised  should 
be  as  narrow  as  possilile;  and,  unless  the  cataract  is  of  largo  di- 
ameter, all  that  is  retguired  is  to  cut  a  mere  notch  out  of  the  pupil- 
lary margin,  leaving  the  peripheral  part  of  the  iris  untouched,  and 
the  extreme  border  of  the  lens  still  covered  by  its  natural  screen. 
If  the  artiticial  pupil  does  not  afford  the  results  which  were  ho]>ed 
for,  and  if  optical  aids  fail,  the  absorption  or  removal  of  the  lens 
i*  a  course  still  open  to  the  surgeon ;  but  before  this  course  is 
recommended  the  case  nnist  be  most  carefully  considered  in  all 
its  aspects,  and  especially  with  reference  to  the  amount  of  sight 
actually  enjoyed  and  to  the  risks  of  an  operation.     Under  no  con- 
ceivable circumstances  should  both  eves  be  operated  upon  at  once, 
or  the  second  until  the  tii-st  has  eiitii-cly  recovered;  and  the  cir- 
cumstances would  be  very  unusual  which  would  justify  an  opera- 
tion ujion  the  second  eye,  if  the  result  of  that  performed  upKin  the 
Urst  had  been  unfavorable.     It  is  not  possible  to  state  the  risks 
attendant  upon  the  removal  of  congenital  or  laminar  cataract 
with  any  approach  to  precision.    In  the  great  majority  of  cases, 
in  which  tlie  cataract  may  be  regarded  as  an  accideiilal  fault  in 
an  eye  otherwise  healthy,  the  risks  are  probably  so  small  as  to  be 
altnoat  noD-ezistent ;  but  if  the  cataract  is  itself  an  expression  of 
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imperfect  nutrition  or  tleft-ctive  tviiiirntivo  power,  tb*n  inRuinma- 
tioii  iiifty  1>P  peiuiily  exc'iK-"!  aii<l  may  hUo  be  liktOy  to  a--«»uiiw  k 
dc&truolivo  chnracter.  If  ttie  eves  are  ulivioiietty  tiinlfoniicd,  uvon 
hy  being  in  a  hitfh  i]c^i'g4>  liypernioirnjiie.  if  the  glolic!)  are  amuil, 
if  the  [>ii[iila  resist  atropine,  if  the  len^ea  are  not  conoetitric  with 
the  cnrneic  (congenitally  di^lo('jitpil%  if  there  iihonid  he  colobonia 
of  the  iris,  or  remains  of  pnpiliary  membrane,  or  other  evidences 
of  arrested  development,  it  iiie  defect,  of  sijjht  shouUl  be  greater 
in  either  eye  Ihiiii  the  stiite  of  its  lenH  will  »itisfaeioriIy  explain, 
or  if  there  should  hu  stmbiatiiuH,  in  all  these  conditions  1  should 
TOgHrd  the  pro«pc<;ta  of  heni*tit  from  ai>  o[wratioti  as  being  small, 
mild  it*  diini;crH  »»  beinjr  large  in  a  ooni men* urate  degrin;.  Vndar 
POi-ii  i'iminiNliinoi'«  the  smrirt-on  I'jin  otilv  •tale  the  iiwe  frankly  for 
the  di'(-i)>ioii  of  the  pnticiii,  mid  will  iisinilly  act  lao^l  wimily  if  lie 
Icnvf^  that  dwision  to  be  based  ujion  the  eviflenee  alone. 

When  a  cataract  has  been  treated  either  by  Mitition,  or  by  dis- 
cission and  snction,  the  best  «>iidition  which  can  he  attains)  is  to 
leave  the  posterior  caiisule  of  the  lens  transparent,  nninjnred,  and 
adherent  to  the  hyiiloul  mendtrane;  while  the  anterior  capsule  has 
retracted  from  the  central  wound  infiicted  iijwn  it,  and  fonns  a 
white  ring.largcr  than  tlie  natural  pnpil,)ind  ooneenled  by  the  iris 
until  the  pupifis  dilatiid.  This  white  ring  is  oiuiquu;  and  iftbe 
operation  has  been  8o  mamiged  lliat  there  art;  two  or  more  open- 
ings ill  the  iu)t<-Hor  oft|wnle.nr  one  oiiening  whieli  n  either  inoulfi- 
cient  in  itize  or  not  oeiitrally  situated,  llie  nri'a  of  the  pupil,  when 
the  len«  is  all  C<^"e,  niny  yet  bo  obntrmted  by  opaque  eapMiUr 
biindr'.  If  is  said  that  ihe  anferior  cipsnle  never  beeoine»  ojuMue 
in  it*  actual  tissue,  and  tbiil  the  Imnd:*  can  lie  unfolded  under 
water  into  transpnreiil  titma  ;  but  ibiH  oonsidcration  hR»  no  prac- 
tioai  be-aring  on  their  eHecfe  npon  sight.  .Moreover,  if  f  lie  proee«s 
of  roiiioviiig  the  lens  has  lieen  attended  by  the  smallest  degree  of 
iritis,  the  bands  of  ca]>siile  are  apt  to  be  reinforced  and  held  to- 
gether by  cHiiPod  Ivniph  ;  and  the  pupil  may  lie  so  ninch  bloi-ked 
lip  that  sight  may  he  scarcely  inii)L'oved.  In  some  cases  to<»,after 
the  moAt  siieceesliil  o|>eralioii!',  the  pustcrior  L-a]iSu)e  will  become 
eloiidy.  I  have  sci^-n  tbi^  hnp[ien  •luilv  I'uddenly,  many  months 
after  normal  vision  had  been  restored.  From  these  vnrioiHcon<H- 
tioiis  we  arc  liable  to  tind  the  pupil  occupied  by  meinhnine.  whivh 
is  Bometiines  continuous,  someiiniea  crioriform.  someiiiiu^  alto- 
gether irregular  in  «h«i>e,somellrtieanier-ely  tilniy.soniet lines  longh 
and  dcifdy  o|inriue;  but  always  in  ilirect  e>inniH;limi,  through  the 
8us|>cii!torv  ligament,  of  the  lens,  willi  the  circle  of  the  cHiary  pro- 
i^M'S.  '1  he  exact  oiiaracter  of  this  membrane  maybe  ascertained, 
and  its  peeulinrities  discovered,  by  the  combined  use  of  focal  and 
ophthiilnioscopic  illumination,  the  pupil  being  first  fullydilated.  In 
some  instances  the  bands  will  bii  adiierent  in  places  to  the  pupil- 
lary margin  itself. 

The  treatment  of  these  rejtidunl  ojincitics  has  occasioned  groat 
perplexity.  It  scvintvl  an  ol>vious  resource  to  make  nn  iuctrioD 
throagh  the  corncfl,  to  sciiie  the  lllm  with  forceps,  and  to  extract 
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it;  bot  this  simple  plan  fatiB  been  bo  frequently  followed  by  <le- 
elnictive  cyclitis,  or  by  Bnppunttioii  of  tiie  eyiibull,  that  it  lias 
been  generally  abandoned.  It  was  at  one  time  the  practice  to  try 
todnll  holes  through  the  membrane  with  a  neeille,  or  to  teiir  tlio 
bands  in  two,  or  to  push  them  down  into  tlic  vitreouB;  but  all 
the^  things  were  more  easily  talked  about  than  accomplished. 
Tlie  membranes  are  generally  etaBtic.  The  needles  paRsed  tlirough 
them,  leaving  openings  too  smalt  to  be  useful.  Bands  were  found 
to  Blretch  or  yield  instead  of  breaking ;  and,  wlien  released  from 

Eissure,  they  returned  to  their  former  [waitinn.  At  length  Mr. 
wnian  devise<l  the  admirable  e.\i)eiJient  of  uBing  two  needles  nt 
once,  one  introduced  on  each  side  of  the  cornea ;  and  by  this  plan 
almost  any  band  may  be  torn,  and  a  central  opening  may  be  made 
in  almost  any  membrane.  The  two  needles  may  l>e  made  to  puss 
through  the  same  [)erfortition,and  then  to  tenr  it  into  a  rent,  with- 
out traction  on  the  ciliary  body,  by  separating  their  points;  or 
they  may  be  entangled  in  a  banil,  and  made  to  break  it  by  a  simi- 
lar manoeuvre. 

There  will  yet  remain  a  few  instances  in  which  ca)>!<nlar  films 
cannot  be  dealt  with  in  this  manner,  and  in  which  Ibeir  removal 
froui  the  eye  is  desirable.  These  are  the  cases  in  which  the  films 
are'  very  dense,  tough,  and  extensive,  or  in  which  they  are  adherent 
to  a  large  partof  ttic  pupillary  margin  :  and  they  occur  more  fre- 
qaently  when  the  absorption  of  the  lens  has  l>een  due  to  disease 
than  when  it  has  been  brought  about  by  surgical  means.  For  such 
cases  I  have  contrived  a  method  of  extraction  with  which  I  have 
had  reason  to  be  well  satistied. 

The  pupil  being  first  dilate<l  as  comiilctciy  as  possible,  the  patient 
folly  under  the  mfluencc  of  an  ana'srhetic,  anil  the  eyelids  se|>a- 
rated  by  a  speculum,  I  pass  two  needles  at  once  into  the  anterior 
chamber,  one  on  the  nasal,  and  one  on  the  lcni)>oral  side  of  the 
cornea.  The  needle  introduced  on  the  nasa!  siiU-  has  the  ordinary 
cylindrical  shaft  and  lance-bead,  the  cutting  sides  of  the  laticr 
being  a  little  longer  than  usual,  and  the  shaft  having  Ihscu  carefully 
tested  to  see  that  it  will  both  fill  the  wound  and  move  freely  within 
it.  The  needle  intro<luced  on  thctemiioral  side  is  fiat,  two-cilgcd, 
and  as  Bmall  as  it  can  lie  made  consistently  with  these  characfcra. 
With  the  point  of  the  first  needle  I  sever  or  tear,  as  completely  as 
possible,  the  attachments  of  the  film  on  the  tcm]Kiral  side ;  and 
with  the  point  of  the  second  needle  I  do  the  same  to  the  attach- 
ments on  the  nasal  side.  The  temporal  or  fiat  needle  is  then  with- 
drawn. Bind  is  made  In  its  exit  to  enlarge  its  own  wound,  by  a 
lateral  cut,  sufficiently  to  admit  a  pair  of  canuin  foreejia.  These 
being  introduced,  and  {>ermitted  to  expand  in  the  pupillary  space, 
the  tilm  is  guided  between  their  blades  by  the  jxiiut  of  the  remain- 
ing needle,  and  gentle  and  carefully  watched  traction  is  made.  If 
the  film  has  any  remaining  attachment,  If  it  drags  anywhere,  the 
needle  point  is  applied  to  this  attachment,  so  ua  to  sever  it ;  and 
the  tilm  is  Dot  removed  from  the  eye  until  all  remaining  adhesions 
have  been  cot  in  this  manner.     I  have  ^)crformed  the  o]ieratioD 


thus  dest-ribejl  in  several  wmes.  auJ  have  never  eeen  it  followed  hy 
ftiiy  worse  otlWt  than  some  very  li-misieiit  t eiidoi-nc**.  It  might, 
of  course,  be  productive  of  c^olitis  iii  »  nubject  esiiei-ialiy  prt-ilia- 
posed  to  iuHmiiiiitilioii;  Wt  this  dangc-r  is  a  stnall  one,  when  >H>t 
aguinst  thu  bciielitsi  ofn  fn-e  iris  and  nn  utioWtrticted  piiiiil. 

[For  removing  secoiidurj- oataracts  or  oilier  meniliramfonii  oli- 
BtrueliotiH  from  the  pnivii,  the  following  nperaiion.  di-vised  bv  l>r. 
C.  K.  Agnew,  of  Xew  Vork/i!*  oiwot'lhe  IwAt.  "The  tmpii  having 
been  dilated  ity  Htropine,  and  the  spring  apecnltini  iiwerted,  lh« 
operator  passes  a  stoif-needle  (at*  B,  tig.  43,  page  158  [  through 
the  cornea,  about  one  line  from  ita  na^til  border,  and  transfixes  the 
menibranifbrm  oljetruetion.  Then,  while  holding  thin  mundy,  he 
makes  nn  openine  in  the  cornea,  about  half  n  line  from  the  tem- 
poral border,  with  a  IVcr's  knife,  a  lanctvnhaiHHl  knif(>,  or  n  broad 
DCCdIe.  Through  thi*  oiiening  a  sharp  hook  i»  introdueoi  and  its 
point  entered  in  the  iipcnini;  made  in  the  meTiibnine  by  the  Mop- 
needle.  If  [K'scibie.  the  hook  is  now  to  be  i-olated  luid  the  mem- 
brane rolled  uparoniul  it  and  brought  out  of  thennlvrior  ehamlicr. 
if  it  cannot  be  drawn  out  it  fthonid  be  torn.  After  the  oiieratioo 
a  ftolntion  of  atropine  (t""o  ^raiiift  to  the  ounce)  should  be  us«| 
njrnin.  The  [uitient  should  be  kept  two  or  three  dave  in  be<l  in  a 
darkened  i-hand.er,  and  then  gradually  aecu»tomed  "to  the  light. 
The  great  advantage  of  the  stnp-needle  i«  that  it  prevents  traelion 
on  the  iris."— AVcWicdj  on  ihr  Eye,  1st  American  e<lilion  ( IStfd), 
p.  544.] 

In  [lersons  who  have  reached  or  [lasaed  thw  middle  period  of  life 
(and  the  iudetinilenesft  of  this  phra>4e  is  duo  to  the  fact    that  age 
cannot  be  tneasni-ed  by  yearsi,  the  nuoleus  of  (he  lens  has  tuualTy 
attained  such  hardness  that  it  can  neither  Ih>  broken  up  by  needles, 
nor  rendered  diffluent  by  the  action  of  the  aqueous  humor.    In  the 
same  persons,  too,  the  iris  is  much  less  tolerant  of  traumatic  cata- 
ract than  in  the  yoniig.  ie  less  amenable  to  the  action  of  atropiue. 
and    much    more  prone  to  severe  and  intractable  iutlamniaiion. 
For  such  persons,  therefore,  the  oi)eration  of  solution  or  of  dis»  i*. 
sion  is  unsuited  ;  and,  putting  aside  the  old  method  of  eouehing  as 
one  which  is  completely  and  <leservedly  alHtndoned,  it  may  be  said 
that  the  only  prosjiect  of  restoring  sight  in  senile  cataract  rests 
upon  the  fierfornnuieG  of  extraction.     The  object  of  every  niotbod 
ot   extraction  is   to  remove  the  lens,  both   nucleus  and  cortex, 
entirely   from  the  eye  by  one  proi-ainre;  since  any  |i«rt  which 
remains  will  not  only  Ikj  an  obstacle  to  vision,  but  also  a  probable 
exciting  cause  of  dangerous  iiiflamniation.    The  cortex,  in  its  natu- 
ral state,  is  not  only  transparent,  but  also  somewhat  viscid ;  it 
clinga  to  the  interior  of  the  capsule,  and,  by  reason  uf  its  transjmr- 
ency,  eludcts  observation.     After  a  abort  exjtnAiire  to  the  aqueous 
humor  it  swell.-*  antl  bectmies  opaque,  precisely  as  in  the  forms  of 
cataract  whieli  liavo  already  been  considered;  and  many  an  inex- 
perienced operator,  after  extracting  an  opanue  nucleus  and  leaving 
an  apparently  clear  itu{«l,  has  been  painfully  suriirise^l  to  find  the 
pupil  occupied  on  the  foUovving  day  by  a  tnass  ol  white  flooc^^^^^ 
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material,  which  in  the  course  of  a  few  more  hours  Ret  up  iritis, and 
if  it  did  not  destroy,  at  least  imperilled  the  eye,  and  rendered  nec- 
eaary  a  second  operation  for  the  division  or  removal  of  falae  mem- 
brane.  In  nuclear  cataract,  this  particular  risk  is  at  its  minimum 
when  the  superficial  layer  of  transparent  cortex  ia  at  its  thinnest, 
and  when  even  this  has  so  fur  parMcipated  in  the  sclerosis  as  to  be 
disposed  to  form  part  of,  and  to  adhere  to  the  nucleus,  rather  than 
to  the  capeule.     In  cortical  catanict,  the  risk  Ir  at  its  minimum 
wheo  the  def^eneration  has  not  only  spread  over  the  whole  surface 
of  the  lens,  but  has  also  involved  the  most  aujierficial  layers.     A 
cortical  cataract,  therefore,  ia  said  to  be  mature,  or  "ripe,"  when 
tbe  light  of  the  mirror  no  longer  jienetrates  its  substance,  and 
when  the  iris,  being,  save  for  the  intervening  capsule,  in  contact 
with  the  opacity,  caBts  no  shadow  upm  its  surface.     A  nuclear 
cataract  is  mature  under  the  same  coniiitiona  as  regards  light  pene- 
tration; and  when  the  shadow  of  the  iris  ia  extremely  narrow. 
Both  varieties  are  then  in  the  best  state,  surgically  speaking,  for 
extraction;  and  both,  if  left  longer,  may  present   less  favorable 
conditions.     The  cortex,  when  it  passes  into  a  li<iuid  state,  some- 
times becomes  possessed  of  irritating  qualities;  and  when  hard  it 
sometimes  becomes  the  seat  of  calcareous  or  other  deposits,  which 
may  inflict  mechanical  injury  during  their  exit  from  the  eye. 

in  former  times,  when  the  flap  operation  for  extraction  was  the 
only  one  practiced,  the  percentage  of  lost  eyes  was  so  considerable 
that  it  became  almost  a  rule  with  surgeons  not  to  operate  as  long 
as  any  vision  of  objects  was  left,  ns  long,  that  is  to  say,  as  an  un- 
favorable result  would  for  the  time  niter  the  state  of  the  (tatient 
for  the  worse.  Hence  has  grown  up  a  tradition  that  cataracts 
should  not  he  touched  until  they  are  fully  ripe ;  and  the  tradition, 
like  many  others,  has  kept  its  hold  uixm  the  public,  and  to  a  less 
extent  even  upon  the  profession,  iifter  the  conditions  in  which  it  had 
its  orgin  have  been  changed.  It  is  still  true,  that  when  we  oprate 
HDon  fully  mature  cataracts  we  have  a  greater  prospect  of  imme- 
diate and  complete  success  than  when  we  operate  upon  others; 
hut  it  ia  also  true,  that  hy  modern  methods  wc  now  operate  upon 
immature  cataracts  with  a  greater  prospect  of  success  than  the 
sQrgeoDS  of  twenty  years  ago  had  m  dealing  with  those  which 
were  mature.  Moreover,  the  dittcrence  of  risk  in  the  two  eases  is 
no  longer  what  it  was,  and  may  be  regarded  as  being  altogether 
snbordinate  to  considerations  of  a  dittercut  kind,  which  arise  out 
of  tbe  social  state  or  the  moral  character  of  the  patient. 

Other  things  being  equal,  we  must  clearly  recognize  that  an 
operation  upon  an  immature  cataract  involves  an  additional  risk 
of  failure ;  out  I  am  not  aware  of  any  statistics  which  enable  us 
to  set  forth  this  additional  risk  in  figures,  or  to  reduce  it  to  a  per- 
centage. I  have  already  expressed  some  doubt  with  regard  to  the 
Talne  of  existing  numerical  records;  and  this  particular  point 
could  only  be  satisfactorily  solved  by  the  very  large  experience  of 
wnie  aingle  operator.  The  dilterent  amount  of  care  bestowed  by 
diSerent  sai^eons  upon  certain  details  of  procedure  ia  alone  suth- 
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cicnt  to  render  r  oomperison  of  their  reaiilts  mittleading  mthcr 
ihim  iii«lriu^tiv(-. 

Tlie  Aiioocaa  of  any  oi>eralinn  tor  the  extraction  of  caUract, 
fin|i|io»ing  it  to  have  been  [>errectlv  well  planned  and  well  executed, 
will  (iej)ut)il  chieHy  upon  the  rapid  and  uninterrupted  comnletiwi 
of  the  healing  proit'ss;  and  this, in  its  turn,  will  ob\*ion§<lyde|>ond, 
tirwt,  MjKin  the  general  nutriliDn  and  rei^nilivi-  |><>wer  of  the  j>a- 
ticnt ;  next.  u|K>n  the  lociil  imtrilimi  mid  ri'piirjtivc  itower  of  the 
piirtH  implieatL'd  in  the  o^itTHtiou  i  und  lti«Tly  upon  the  ub«viii-e  of 
aec'idvnUl  ojniBi^w  of  di^tturlmnce.  Every  surgeon  knoivs  thut  there 
«i'c  8(11110  iwrmins  in  whom  any  wouihI  heals  tanlily  nnd  hjidly,  in 
whom  all  the  tiiittiieit  »rc  detii-ienl  in  plaalioity,  and  in  whoni  there 
is  ft  lendeiK'y  to  ilic  fnrmnlion  of  jms.  Kvery  ophlhidmie  surgooii 
knows,  aUo,  that  there  ;ire  (lernniia  in  whom  the  re|iarative  jiower 
of  ilif  eye  is  exceptionally  feelile.  The  cornea,  when  not  man- 
ifestly unhealthy,  is  6o  perfectly  transparent  that  its  thickness 
and  density  cannot  lie  estimated.  But  there  are  some  cnrneie 
which  poiweBs  considerable  ihickiicBs.  and  which  are  so  firni  that 
they  not  only  oHcr  an  npprccinblc  rewistiinco  to  ihe  keenest  knifii, 
but,  us  ladicK  »ay  of  uilk^.  tlicy  will  siaiid  by  ihcriioclvWtand  will 

Crcwrvc  niuth  of  tlit-ir  rialnriil  curvature  when  the  uipKHiu«  humor 
as  been  cvfti-unteii.and  the  lens  removed.  There  «iv  other*  whivh 
the  knife  can  soirci^ly  be  felt  Hi  [lenctrate,  nnd  which  collt(|iae  into 
thin  and  wrinkled  niembrnnes  as  sonn  as  the  AU]i{>nrt  of  the  a<)ue- 
ous  humor  is  withniwii  from  them.  In  coriieie  of  the  fii-st  claae, 
the  edges  of  an  incited  wonnd  remnin  in  apjNisiiion,  and  are  often 
closet!  by  primary  union  in  a  few  honi-s;  while  in  those  of  the 
se(!ond  class  there  is  not  only  a  mechanieal  tenilency  in  the  edge* 
of  a  wound  to  fall  aMuniler,  but  there  is  also  a  liability  to  ciimrilcte 
necrosis  from  the  shock  of  the  injury.  I  am  disposed  to  Inink 
that  the  differences  thus  referred  to  are  at  least  as  fretjuently  due 
to  diflerenu'es  of  local  innervation  as  to  systemic  conditionA ;  for, 
although  fcL-bleness  of  the  coniea  nuist  be  lookiil  for  em  pnrt  of 
the  general  slate  of  feeble  and  emaeialed  jn'rsnn*.  and  e*peeially 
in  connection  witli  a  relaxed  nnd  inclusiiL-  »tnle  of  Ihe  skin,  yet 
it  Ik  nlHo  met  with  in  cuse»  in  wbieh  the  skin  is  well  nouriithod,  and 
in  which  the  general  lieallh  tlp()tiiirs  to  be  ]>erfeclly  Mtisfactur}*. 
Of  this  there  can  he  no  belter  illustration  than  the  central  atrophy 
which  is  the  immediate  cause  of  conirni  cornea  ;  but  when  feeble 
eornoii  is  associated  with  t-atai-aot,  the  defect  of  nutrition  is  usually, 
I  think,  coinnmn  to  all  the  textures  of  the  eye,  and  the  cataract 
itself  is  but  one  of  the  ways  in  which  it  finds  expression.  By  such 
conditions  the  most  conliilent  hope  of  a  saeccssful  imuc  may  aome- 
ttinee  he  disappointed ;  and  experience  has  taught  me  the  necessity 
of  giving  a  very  guanled  prognosis  in  all  ea«e«  in  which  cortical 
catsruet  becomes  mutnre  at  a  eompurativoly  early  )M)riod  of  life. 
In  such  there  is  premature  wnility  of  the  eye,  if  not  of  the  body 
genondly  ;  and  the  most  succLii!i«ful  manipulation  is  liable  to  be 
followed  by  complete  failure  of  the  healing  prooe**. 
Putting  aside  these  instances,  as  being  in  some  seuae  exceptioital, 
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there  remaios  the  general  trath  that  the  pro8[iect  of  reatorutioa 
of  si^bt  IB  greatlv  dependent  upon  the  state  of  the  general  bodily 
Dutritton ;  more  dependent  upon  this  indeed, at  least  m  nty  opinion, 
than  upon  the  degree  of  maturity  of  the  cataract  which  it  ia  pro- 
posed to  remove.     It  hence  becomes  necessary  to  consider  whether 
the  geueral  nutrition  is  lilcely  to  suffer  by  the  postponement  of  an 
operation  until  the  cataract  is  mature.     If  both  eyes  are  altectcd, 
and  if  the  patient  is  dependent  Ufion  them  for  his  means  of  living, 
8  time  muat  come  when  even  the  better  eye  of  the  two  will  no 
lon^r  enable  bim  to  obtain  bis  wonte<]  comforts;  and  after  this 
period  has  been  reached  any  further  delay  mav  involve  physical 
privations  likely  to  injure  the  bodily  health.     If  a  laboring  man, 
on  account  of  tailing  sight,  cannot  live  in   the  wny  to  which   he 
has  been  accustomed,  I  think  the  rti^k  of  an  immediate  ojienition 
on  an  immature  cataract  is  less,  generally  spenkiug,  than  the  risk 
of  an  operation  deferred  over  an  unknown  time  of  privation  and 
deapoiidency  until  the  cataract  is  mature;  or  in  other  wonls,  that 
the  advantages  of  maturity  migiit  be  njore  than  conntcrbiihinccd 
by  the  disadvantatces  of  a  debility  artificially  induced  by  itnxietv 
and  privation.     \\  ith  hospital  patients,  thei-efore,  and  with  all 
others  under  similar  conditions,  I  advise  an  o|x;rafion  uimn  the 
worse  eye  as  soon  as  the  sight  of  the  better  one  is  so  mui'li  im- 
paired as  seriously  to  limit  the  means  of  living.     If  this  operation 
IB  successful,  the  (jnestion  of  an  immediate  or  deferred  o|>erHtion 
upon  the  second  eye  is  one  which  must  be  decided  by  the  patient 
trith  reference  tohis  individual  requirements.     If  the  first  0|iera- 
tion  is  unsuccessful,  and  especially  if  it  is  unsnccessftil  by  reason 
either  of  the  risks  incidental  to  iinniatiirity  of  the  cataract,  or  by 
reason  of  want  of  reparative  power  in  the  eye.  it  is  usually  prudent 
to  defer  the  treatment  of  the  second  eye  until  maturity  Ims  been 
attained,  or  until  the  patient  is  so  fur  blind  that  the  loss  of  the 
perception  of  light  is  tne  only  further  los^;  which  he  can  sustain. 

The  question  of  the  cesfiation  of  earnings  does  not  come  under 
oonsideratioQ  when  we  have  to  advise  patients  who  are  t-onifort- 
ably  circumstanced  ;  but  even  u(>on  them  a  very  injurioas  intlncnce 
may  be  exercised  by  mental  emotion.  This,  the  moral  a^tjM'ct  of 
the  matter,  is  by  no  means  without  its  ett'cct  umn  the  laboring 
poor;  hut  it  is  most  important,  as  a  general  rule,  among  jicrsons 
<if  a  certain  limited  degree  of  mental  cultivation.  I'eople  who 
are  accustomed  to  some  amount  of  luxury,  who  porisoss  only 
Bcanty  intellectual  resources,  and  who  are  dependent  u[>on  their 
eyes  for  their  various  jikasnres  and  amusements,  often  entertain 
a  fear  oi  blindness  which  can  hardly  be  described  as  other  than 
morbid  and  exaggerated.  Fram  the  time  when  they  learn  that 
cataract  is  forming,  until  the  time  when  they  are  relieved  of  it  by 
a  successful  operation,  the  dread  of  loss  of  sight  ia  Bi.-kIom  ulwent 
from  their  thoughts;  and  this  dread  disturbs  their  sleep,  haunts 
their  dreams,  impairs  digestion  and  as^titnilation,  and  lowci'^  the 
whole  tone  of  their  vitality.  Its  influence  may  be  quite  as  hurt- 
ful as  the  loBS  of  physical  comforts,  and  it  may  call  for  an  early 


operation  as  th«  nnly  nieiina  by  wlik-h  sn  ever  present  incubus  can 
Imj  removed.  On  tbe  oilier  hand,  then-  are  f^rsoiiB  of  calm  and 
cou ritjerooue  temperament  who  ryin  wait  for  the  development  of 
catfiraV-l  wtthniit  eitHerinic:  and  witb  sm-h  it  is  proper  to  def«?r 
the  operation  unlit  muUinty  bus  Kwn  Httitinci)  in  tbo  eyp  tit  wbiob 
the  d  (-1:0 1  K-ration  ia  most  iidvuiic-eil.  Thori'  i-an  tjc  110  ai)vHiilii>^- 
in  wiiitiiig  longer  than  this;  Jitid,  as  om'  evi-  i*  gmierallv  rwidy 
Honiier  tbnn  '\U  fdlow.  to  operate  first  npon  tlie  li'rmer,  Ix-i'onr  tlic 
latter  ia  wholly  blind,  tins  the  grent  advantage  of  fjivinp  the  o^ier- 
atod  eye  a  longer  jicriod  of  rc^iit  before  it  is  called  into  uae  than  it 
woiiltl  otherwise  obtain.  If  n-e  wait  until  both  eves  are  blind, 
the  tmtieiit  will  usually  Ise  in  great  haste  to  exorcise  his  recovered 
faculty ;  and  if  an  eye  is  used  too  soon  after  an  ojieraiion.  before 
the  cicatrix  ba«  become  thoroughly  con-tolidiilwi,  the  curvature  of 
the  coruea  is  apt  to  be  in.inriouHly  niodilied  by  the  action  of  the 
ciliary  muscle  and  of  the  recti ;  not  to  speak  of  intlammalion 
and  other  hurtful  consequvm-cM  which  may  be  produced.  But, 
when  the  eye  which  bsis  not  bocu  0[>crafcd  upon  is  still  in  «ome 
degree  useful,  the  other  may  have  a  iiuflicient  period  of  coinplett* 
rest  liefore  it«  newly  rccoverod  jiower*  are  exerteil.  Hy  tbe  time 
actnitlly  ivipiireil  it  will  have  so  fur  retnriieti  to  its  normal 

to  a*  to  be  lit  for  any  iluty  wliich  is  likely  to  Iw  imjyofled  njion  it. 

For  the  reasons  thus  brielly  set  forth.  I  am  aceustonied.  in  the 
case  of  patients  in  independent  circiimetanece  and  of  trannuil 
minds,  to  wait  until  the  cataract  in  one  ere  baa  attained  maturity, 
and  then  to  advise  an  immediate  ojtcration,  althongh  the  cataract 
in  the  other  eye  may  he  in  a  cnniparaf  iveiy  early  stage.  The  exoep- 
tion  to  tliis  rule  would  he  when  the  feeble  health  or  the  -idvaneeit 
age  of  the  patient  rendered  it  iniprttbable  that  life  would  lie  pro. 
longed  until  the  sight  of  the  second  eye  wiis  also  lost.  In  a  healthy 
Bubjeet  of  seventy  years  old,  with  mature  cataract  in  on*?  eye  and 
advimeing  catnruct  in  the  other,  the  completion  of  btindnes«  would 
be  only  a  fpiestion  of  time,  luid  there  could  be  uo  doubt  a*  to  the 
propriety  of  o|)eratinij  ujMiti  tlic  eye  in  which  the  cataract  was  ma- 
ture, so  as  to  giiin  three  benetili;  first,  that  the  i«iticiit  sliotdd  bo 
relieved,  once  lor  all,  from  the  fear  of  hlindncss ;  secondly,  that  he 
should  never  Ix-come  blind  ;  thirdly,  that  the  opemred  eye  should 
hiivv  time  for  comiilete  recovery  before  it  was  taken  into  use.  But 
if  the  patient  were  eighty  or  eighty-five  instead  of  seventy,  or  were 
euH'criiig  from  disejise  likely  at  no  distnnt  time  to  terndnate  fatally, 
then  the  prolui  hi  titles  would  l>e  that  the  sight  of  the  second  eye 
woidd  lie  preserved  as  long  as  life  was  spared,  and  no  oyieratinn 
eould  pro]ter!y  be  undertaken.  When  the  advance  of  cataract  im- 
plies either  physical  privation  or  serious  distress  of  mind,  I  advise 
an  o|ieration  upon  the  worae  eye  as  soon  as  either  the  ljo<1ily  or 
mental  pincli  begins  to  lie  felt;  and  in  ttuch  eases,  by  methods  here- 
after to  be  de«criberl,  1  do  not  besitiite  to  uttitck  fi  leu*  in  which 
maturity  is  still  <li«(anl.  When  cataract  alfci'teonc  eye  only,  the 
other  being  wholly  free  from  it,  I  do  not  reconiiuend  an  openition 
exoept  for  the  purpoiw  of  removing  a  disfigurement,  or  iu  the  esse 
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of  persons  who  are  moving  almut  anione  machinery,  or  who  are 
otherwise  so  circumstanced  that  a  blinaBide  may  be  a  source  of 
dinger  to  them, 

lam  well  aware  that  it  is  the  custom  of  some  opepators  to  ad- 
vise that  patients  with  cataract  should  wait  until  maturitv  has 
taken  place  in  both  eyes,  and  that  then  both  eyes  should  l>e  ojM^ra- 
t«d  upon  at  once.  Soch  advice  ap|>ears  to  me  to  be  in  every  way 
Qiuonnd — to  be  thoroughly  unscientific  in  its  surgical  aspects,  ana 
not  to  he  calculated  to  promote  the  welfare  of  those  who  follow  it. 
For,  apart  from  the  reasons  already  advanced  iti  favor  of  a  differ- 
ent practice,  the  experience  gained  by  an  operation  upon  one  eye 
may  enable  the  surgeon  to  modify  with  advantage  his  plan  of  pro- 
ceeding with  the  other;  so  that,  even  when  a  patient  is  first  seen 
with  both  cataracts  mature,  it  is  best  to  allow  a  week  [or  two]  to 
eiipse  between  the  two  extractions,  and  to  see  one  eye  in  safety 
before  the  other  is  imperilled.  When  an  operation  is  undertaken 
atft  still  earlier  perioa,  the  impropriety  of  dealing  with  both  eyes 
atnnce  is  still  more  manifest. 

When  one  eye  has  been  operated  npon  with  entire  success,  the 
BDigeon    has  obtained  the  best  i»ossible  evidence  that  there  is 
nothing,  either  in  the  local  or  the  constifntional  conditions  of  his 
patient,  to  interfere  with  the  attainment  of  an  equally  good  result 
11  the  other  eye  also.     It  is  then  generally  desirable  to  operate  on 
the  other  eye  before  the  ptafient  enters  u[)on  the  full  fruition  of 
hiB  recovered  sight  with  the  first ;  because  otherwise  he  is  apt  to 
oe  satisfied  with  the  first,  to  shrink  from  another  porii>d  of  seclu- 
sion and  surgical  treatment,  and  to  go  into  the  world  with  the  dis- 
^dvanfage  of  monocular  vision  and  the  danger  of  a  blind  side. 
^lie  danger  is  by  no  means  unreal ;  for  a  person  in  good  health, 
*v-|]o  has  lieen  purblind  for  a  {leriod  and  whose  sight  has  been 
'^^atoreil,  is  generally  desirous  to  make  the  most  of  his  gain,  and 
'o  go  ahout  with  great  resolution  and  activity.     He  forgets  that 
**^»e€8  on  one  side  only,  and  he  falls  into  holes,  or  runs  against 
*^^3Btacles,  in  a  manner  which  his  reniuining  infirmity  sufliciently 
^scplains,  and  which  may  sometimes  entail  upon  him  grievona  in- 
J^py,     When  both  cataracts  are  mature  it  is  [generallyj  the  best 
X'i'actice  to  operate  upon  the  second  eye  as  soon  as  the  safety  of 
*4)e  first  is  assured,  and  before  the  patient  leaves  his  room.     \\  hen 
tlie  second  is  still  immature,  it  may,  nevertheless,  lie  removed  as 
^oon  as  the  first  c^e  has  perfectly  recovereil,  and  before  it  has 
oeen  bought  into  daily  use  b^  the  necessary  spectacles. 

Proceeding  now  to  the  choice  of  an  operation,  it  is  manifest  that 
this  must  be  guided,  in  some  degree,  by  the  condition  of  the  lens 
"^hich  it  is  projxMed  to  remove.  In  the  performance  of  extraction, 
the  objects  of  the  operator  are — Ist,  to  remove  the  lens,  both  nu- 
cleus and  cortex,  entirely  from  the  eye;  '2<\,  to  effect  this  removal 
with  the  smallest  possible  amount  of  injury  or  disturbance  to  the 
remaining  parts  of  the  organ ;  3d,  to  leave  the  moiit  favorable 
conditions  for  speedy  and  uninterrupted  healing;  4th,  to  secure 
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t}iat  tbe  trnnApur«nc>'  and  the  curvature  of  the  cornea  should  Iw 
unclmngcil. 

Tli<>  n|ier»rirni  of  extraPlion,aB  dcvUed  l>v  Baviel  and  improved 
liv  Heer.  and  iiowconmumly  known  iw''  dap"  extraction,  whs  prac- 
tfced  alnioel  universally,  and  witlinut  inii<ortant  nitidiltc;iti<>ti,  for 
nearly  a  century.     In  this  method  (^Fig.  So],  a  triiniguliirknilV  \\m» 

made*  to  Imn^tix  I  ho  t'ornwa, 
IPift.  M.]  l]^^,  point  cnlcrinc  wnd  emer- 

ging on  the  horizonlal  meri- 
dian.about  half  a  linoin  front 
of  the  8fleroH::orneal  junc- 
tion,and  the  wl^  iiu.>}ia  rating 
just  oui'lialf  of  the  tornea 
aaaaeniicircnlar  Hup.  whivh 
was  made  upwards  or  d"wn- 
wsi-dtt  lit  th«  ploafuro  of  the 
o|>crstor.  Tiiu  ll«p  l>oing 
fdniplftvd.  a  oiirvifd  nvMllti 
wn«  in(rodui-fd  Wiwci-n  the 
1ip:<  of  till!  wiiiiiid,  and  U* 
]i'>iin,  can-ftilly  fnrriwJ 
rlirough  the  pu|>i),  was  made 
to  divide  the  anterior  cap- 
sule of  the  tens.RTid  was  then 
withdrawn.  Finally,  hy  gentle  and  carefully  regulated  pressure 
of  the  liiiicci-R.  the  tens  wfis  made  to  turn  upon  its  axis,  to  dilate 
the  pupil  and  to  pass  through  it,  and  linally  to  eacajK-  throU|t;h  the 
comesil  wound.  The  eye  was  closed  by  plaster  or  liandage,  and 
the  aurgemi  awnited  ihe  result,  Tliis.in  tavorable  cireumetances, 
left  n')thing  to  bo  desired.  The  curvature  of  the  cornea  was  on- 
altered,  ihc  a([UcoHs  chamber  was  fully  re«torcd,  the  line  of  cica- 
trix WHS  ecurccly  vit-ihle,  the  pupil  wtin  circular  and  mobile,  and 
virion,  with  lUa  aid  of  an  arlilieial  li-ns  to  replace  the  nalural  one, 
was  reniored  almost  [or.  iui«>uiecaiti'«, quite]  to  i(it  normal  :>lHndanl. 
While  nui'li  wtt«  the  ii»«ue  of  »iuo«.'«*fnl  cji^e*,  there  wei-e  many 
otherK  whii-h  terminated  in  a  less  favorable  muimcr.  In  sonio  the 
opei-alion  itfielf  w&»  ariended  by  great  loss  of  vitrenua  hanior,  foU 
lowed  iiy  wasting  nf  the  eyeball,  oi'  hy  inlrnocniar  ha-'morrhage 
whiidi  was  immediarely  desirnitive  to  sight.  In  others,  the  iris 
prolapsed  into  the  wound  and  beeaine  adherent  there,  a  complica- 
tion whiLh  always  produced  delayed  healing  and  distortion  of  the 
pupil, and  also,  genet^lly  speaking,  much  chronic  intlaminnlion  of 
a  very  painful  kind,  leading  to  great  impairment  or  even  loss  of 
viaicm.  In  others,  iho  cornea  sloughed  without  etTort  at  repair — 
an  i>ecurreiiec  which  waa  usually  iolU»wed  hy  suppuration  of  the 
whole  eyeball,  lu  othecH,  acute  intlammatioii,  leailmg  1o  the  mime 
<'Ou*i'qiienic«.  apfK-ared  on  the  lirsl  or  Jtecond  day  artur  the  perform- 
ance of  the  Operation. 

For  many  years  it  was  the  custom  not  to  o|ien  an  eye  after  ex- 
traction until  at  eooneat  the  thinl,  or  even  until  the  fifth  day,  by 
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whicli  time  healing  was  completed  or  an  unfavorable  reault  was 
deckrei,!.     Until  then,  the  occurrence  of  slonghinj^  or  of  inflamma- 
tion was  made  known  only  by  swelling  of  the  eyelids;  and  tlie 
Erevatent  idea  was  that  if  all  were  going  on  well  the  parts  shonld 
B  left  andisturbed  &a  a  matter  of  course ;  and  that,  if  anything 
were  going  wrong,  to  lift  up  the  lid  would  only  aggravate  the  evil. 
Ab  a  matter  of  u^-t,  things  did  go  wrong  in  a  certain  proportion 
of  cases — a  proportion  probablynot  less  flian  20  per  cent.,  even  in 
tbehands  of  good  operators.    The  late  Professor  Von  Graefe  was 
not  eatistied  with  this  measure  of  success ;  and  set  himself  to  con- 
nder  how  it  might  lie  increased.   He  saw  timt  the  iirst  thing  neces- 
sary, in  order  to  find  out  the  causes  of  failure,  wits  to  ascertain  the 
point  of  departure  of  any  destructive  or  morbid  process ;  and  for 
tbie  purpose  he  opened  the  eyes  of  his  patients  after  ojieration 
daily  or  even  more  frequently,  and  carefully  examined  them  by  the 
soft  light  of  a  wax  candle.     He  found  thiit  iuHammation  usually 
ortginaieil  in  the  portion  of  iris  opix>site  to  the  centre  of  the  flap, 
tbat  is  to  say,  in  the  i>ortion    which  was    most    stretched  and 
squeezed  during  the  {tussuge  of  the  lens  through  the  pupil ;  and  he 
snggeated  that  if  thitt  ijortion  of  iris  were  excised  prior  to  extrac- 
tion the  rest  would  be  left  uninjured,  and  that  the  occurrence  of 
iritis  would  be  comparatively  rare.   This  suggestion  was  first  acted 
upon  on  a  large  scale  by  Dr.  Mooren,  who  jmrformed  iridectomy 
npon  a  considerable  number  of  catiiract  patients,  and  then  flap 
extraction  at  periods  ranging  from  two  to  six  weeks  after- 
wards,    Mooren's  resnlls  were  so  successful  that  Ins  ac-  fhi.  se. 
count  of  them  excited  some  incredulity  ;  and  this  induced 
bim  to  publish  a  imniphlet  contiiining  the  names  and  ad-     ^ 
(Iressea  of  all  the  patients  who  had  l)een  o[>eratcd  u^ion,  so       * 
that  any  who  pleased  might  visit  and  inspect  them.    While 
the  losfieB  due  to  inflammation  and  to  pnilapse  of  the  iris 
(maoitesrly  inifiossihle   after   the  iridectomy)  were  being 
thus  diminishw,  others  who  were  working  in  the  same 
direction  had  observed  that  the  enlargement  of  the  pupil 
due  to  the  iridectomy  would  much  facilitate  the  exit  of  tlic 
lens,  and  would  allow  this  to  take  place  through  a  smaller 
external  opening  than  hud  formerly  been  retjuired.     It  was 
Been  that  a  smaTler  wound,  by  reason  of  its  separating  the 
Cornea  less  extensively  from  its  liawe,  would  entail  a  diniin- 
ishetl   liability  to  sloughing  from    default  of  re]iarative 
power;  and,  in  order  to  do  away  with  injurious  pressure  in 
Bqaeezing  out  the  lens  through  a  small  oticning,  varions 
traction   instruments  were  coiitrive<l,  by  which  it  was  to 
be  scooped  out,  or  drawn  out,  as  the  case  might  be.     Dr. 
"Waidau  (under  his  original  name  of  Schuft)  was  Ihe  pioneer 
in  this  direction;  and  he  was  followed  by  Mr.  Critchett, 
JAr.  Bowman,  the  late  Mr.  J.  Zacbariah  Laurence,  and  l>r. 
C.  Bell  Taylor,  of  Nottingham.    All  these  gentlemen  eitlter 
invented    traction   instrunients,  or  inodilied    those    invented  by 
others ;  bat  the  traction  loop  or  "  vectis  "  of  Dr.  Taylor  (Fig.  Sti) 


is  the  only  contrivance  of  the  kind  which  scetne  likely  to  liolil  ft 
Iiustingplitoo  in  the  estimation  of  ophthalmic  eiireeone.  From  this 
time  onwiirds  the  history  of  cntitraet  extraction  beara  a  great  *ur- 
giiml  iinnlogy  to  the  history  of  ovariotnmy ;  tor  jtist  as.  one  by  one, 
the  eniii*u«  of  ihtnth  Imve  heen  eliminntctl  from  the  iatler  ojjero- 
tion  hy  caivfnl  stndy  iiiui  wiioceaKivo  wltini;  a^ideof  llie  ooiiditiona 
whivh  loudMJ  to  th(-|^irfM|iK'ti(>nof  a  fittal  rcnult,»ir>,in  like  mauner, 
the  eaiiAeii  of  faihire  have  been  eliminated  from  the  former.  Von 
Graefe,  who  himtielf  iiacd  u  traction  hook  at  one  period,  was  not 
long  in  diPfovering  that  all  auch  inatniments  were  sonreea  of 
dancer,  which  should  he  had  reconrse  to  oidy  under  exceptional 
conditions ;  and  he  then  strove  to  combine  an  inciaion  tm  small 
th«f  it  nhonld  product'  little  risk  of  corneal  slrmghinjt.witli  one  «o 
made  and  no  situated  that  it  should  permit  the  exit  of  the  lena 
within) I  injiirinu>t  prcwurc.  The  result  was  that  method  of  "  modi- 
tied  linear  extraction  "  which  was  the  last  of  his  grent  conlriba* 
tions  Id  the  art  beloved  «o  well. 

Diiriiiir  thi«  period,  when  real  and  important  changes  were 
being  etf'i'cted  in  the  method;'  by  wbii-li  eiiiariiet^  were  removetl, 
the  surgeone  engaged  in  the  work  had  many  followers  who  made 
changes  which  for  the  muHt  part  were  only  apparent.  It  is  bardlv 
possible  for  two  pairs  of  human  hands,  esjiecrially  if  endowed  witu 
aifl'erunt  degrees  of  skill,  to  execute  all  the  stem  of  a  complicated, 
operation  pi-ecisely  in  the  same  way;  and  so  it  came  about  ttuit 
each  of  Several  operators  found  it  more  convenient  to  himself, 
more  suited  to  the  retiuirements  of  liis  own  eyes  and  finger*,  to 
deviate  in  sonic  minute  point  of  detail  from  the  practice  of  some- 
body else,  of  whom,  ueverlholess.  he  was  in  the  main  an  iuiital«r. 
Such  deviations  were  often  described,  in  pamphlets  or  in  metlical 
JiiiirnaU,  as  the  "modifications."  or  even  as  the  "operations,"  of 
tbofie  who  first  hail  recourse  to  thcni;  aTid  in  this  way  a  certain 
amount  of  i^hejip  funic  appears  in  sinrie  instances  to  have  been 
iteeured.  Of  :«uch  changes  lliercwere  none  really  worthy  of  record, 
or  which  |Kisse-<sed  nioi-e  than  a  fleeting  and  personal  interest. 
Thev  niosily  suggested  themselves  a»  natural  correctives  to  some 
kind  of  niannal  incapacity  ;  and  will  suggest  tbeniBetves  again,  us 
it  were  insiinclivcly,  to  I'liose  who  share  the  defects  of  dexterity 
in  which  they  had  their  origin. 

The  avowed  disciples  of  Von  (iraele  were  not  long  in  discover- 
ing that  the  o|x^ration  of  their  master  had  left  them  l>ctwi-vii  two 
dangers.  He  taught  them  to  niako  an  incision  which  was  iMireiy 
tinterior  to  the  iris,  and  altnsctbcr  in  the  sclerotic  coat :'  und  iu 
following  his  instruclioiis  they  sometimes  wouiidei]  the  ciliary 
region  and  produced  symiialberie  ophthalmia  of  the  other  eye. 
In  seeking  to  avoid  this  risk  by  an  incision  in  an  anterior  plane, 
lying  purely  or  entirely  in  the  cornea,  they  became  liable  to  eaoae 


■  [Th«  Enclflon  firnrlicrd  b,v  Ton  Griirfa  «■•  in  Itic  wlero-curiiMl  Junctl«>,  whw« 
til*  opHquv  fi'lerHl  li»iif  iivi'HHpt  n  lltili^  thi-  irHii'imn'm  cnrntn,  wt  Ihat  a^iMBaDf 
tl  ufpnuvd  to  Me  wholly  in  ihu  tuliTB,  but  intiTiiiilly  wliulty  in  lli«  curnsa-] 
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eloughinf^  of  the  cornea,  and  they  not  unfreqiieiitly  produced  a 
change  in  its  curvature  which  required  to  l>e  corrected  by  a  cylin- 
lirical  glass.  There  arose,  therefore,  much  division  of  opinion 
with  regard  to  the  best  place,  within  narrow  limits,  for  the  iiici- 
Bion  ;  some  operators  preferring  to  keep  well  buck  and  away  from 
the  cornea,  while  others  cared  little  tor  the  cornea  if  they  could 
a?oiJ  encroaching  upon  the  ciliary  region. 

Amid  the  turmoil  of  this  contntversy  there  appeared  one  inno- 
ntor  who  had  the  merit  of  being  original.  Dr.  Kiichler,  of 
DamiBtadt,  in  1868,  published  a  pampblot  in  which  he  advocated 
■  section  made  across  the  middle  of  the  oornea  in  its  horizontal 
diameter.  After  having  extracted  the  lens  through  this  oiiening, 
itvo!)  his  practice  to  immobilize  the  eyelids  by  envelopmg  tlie 
whole  head  and  face  in  a  sort  of  helmet  of  plaster  of  I'aria  Iwn- 
dige,  which  was  not  removed  for  several  days,  and  nndtr  whicb 
he  believed  that  nninlerrnpted  healing  would  be  likely  to  take 
place.  His  publication  is  a  curious  example  of  )>ow  much  may  bo 
said  by  an  ingeuious  persuU  in  defence  of  a  proceeding  of  wbich, 
at  first  sight,  it  seems  difficult  to  speak  seriously.  Ilia  arguments 
ire  conclusively  refuted  by  his  etntisttcs,  which  extend  to  twenty- 
fight  vases  of  his  peculiar  ofieration.  In  this  number  he  had  one 
cage  of  Buppnration  of  the  wound,  six  eases  of  adhesion  of  the  iris 
to  the  cicatrix,  seven  cases  in  which  the  whole  of  the  cortex  could 
not  be  removed,  six  cases  of  loss  of  vitreous  humor,  and  ten  cases 
ia  which  a  second  operation  was  required  for  the  establishment  of 
ipnpil.  The  amount  of  sight  gainal  by  the  patients  is  not  stated 
with  exactness ;  but  it  is  stated  that  tbe  transverse  corneal  cica- 
trioes  offered  no  impediment  to  vision. 

From  certain  internal  evidence  afforded  by  Dr.  Kuchler's  pamph- 
let, I  cannot  help  believing  that  his  love  for  the  transverse  section 
arose  from  the  readiness  with  which  it  could  be  accomplisbe<]  by 
the  surgeon,  rather  than  frotn  any  advantages  which  it  ottered  to 
the  patient.  I  am  not  awnre  that  he  has  had  a  single  faithful 
follower;  but  a  few  operators  have  been  tempted,  possibly  by  the 
&ta)  facility  of  his  procedure,  to  come  very  near  to  it ;  and  iimong 
these  both  Mr.  Liebreich  and  Dr.  Warlomont  have  practiced,  and 
have  even  advocated,  transverse  section  of  the  cornea  as  a  first 
atep  towards  the  extraction  of  cataract.'    These  gentlemen  have 

'  [Neither  Liebreich,  Lebrun,  Wnrlnmont,  Ed  Jiignr,  n^r  imy  rpi-i'nt  Hiitlmr, 
but  ffWorriU^  M  "Imniiveriie"  iiiciifon  of  ihc  uurm^H.  Lielifeicli  hioi  verjjii-(lj 
dpKrihed  hia  incirlon  ■■  a  mixUfli-iition  <>r  lliiit  or  Von  Ornt^fe  (Fl^,  Q4,  pngu 
SHO) ;  both  (lunuliire  nnd  c(iiinti^r-|>iin<;turii  ure  in  tlio  B(.-lcro-('i>rnt!Hl  juriclinn,  nbrmt 
a  milliim-tra  uuttide  the  murgin  uf  the  trHn'imrmt  corrcH,  whila  thu  iniJillG  of  ihn 
inritiofi  liM  rnthT  Im  thnn  twu  nitllimctrHt  within  thi>  luwpr  r^nrnoil  mHrt;in.  It 
!•,  in  Tiust,  n  low  t»p,  nf  Hboiit  thu  lamu  form  aa  in  Vrm  Ora"ro'.<  opcnition,  hut 
placid  11  iDillini'lrn  Hnd  h  hnlf  nr  twn  niil1iiiii-trp>  m-iircr  the  horixoiitxl  iliHtiicliT  of 
Ibe  ti'rnca.  In  LebrunV  "  iiiudiHn  sphcro-i'vlindricHl  6h[i,"  HttrlbuM  in  tbe 
t*lt  l(>  Dr.  Warliimont,  the  puncturo  iincl  couiili-r-p;inctiiru  nr«  innilo  nenrly  hb  in 
tbe  uld  flap  exirMetion  (Pig.  85,  piiftc  SXO),  whilu  thi<  cuntre  ••(  the  int'iBion  Um 
about  i>p|Hnlto  the  upper  nmricin  of  the  pii|>il  whPn  in  n  stntu  of  mi>dinn  (lilHlH)iiin. 
Both  Liebreicb'i  and  Lebrun's  inciaion*  (which  ure  vory  incurrevtiy  indicHliKl  in 
Fig.  87)  differ  radically  from  that  of  Kiichler,  in  thai  the   rormer  describe  flxpa, 
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not  made  llioir  iiici«ion«  exai-tly  tu  ilie  horizontal  diameter,  but 
they  linve  gone  a  little  nbovo  or  bulov.-  il :  the  lilack  lino  in  Vig. 
87  showing  the  c-onr^c  taken  hv  Kiichlvr;  th«  dotted  Hum  i£« 
couraoft  (liken  l»,v  his  iinitntorK.  Mr.  Livhrcit-h  }ia» 
deHirilntd  the  inci»ion  downn-nrtU  iw  coiwtilulini;  his 

tie(-uliar  method;  but  the  irici^ioiiii  both  hIiovv  nnd 
lelow  the  pupil  are  nieniioned  and  discniscrt  by 
Kiichler,  who  advances  (;o^nt  I'eaHOuA  tor  preferring 
the  exact  dianivtml  line;  and  who  anticipates,  in 
favor  of  his  own  operatimi.  all  the  argnmenio  which 
have  been  advaneoil  in  favor  of  the  others.  It  would  be  a  waste 
of  time  to  examine  these  argurnenls,  becituse  traneveriie  corneal 
inoixioni*  stand  *e!f-eondctiiiied  on  a  pn'tiri  jjrounds.  They  haw 
llie  itiii^Ie  rowjiutncndution  that  it  is  vitj- cu«y  lo  make  tbi^io; 
and  tliey  might  perhaps  be  attempted  with  advnniagc  by  a  be- 
nevolent tnivellcr  who  was  sojonrniug  among  a  savage  Iritw.  or 
hy  an  ophthnlniic  surgeon  upon  whom  the  intirniities  of  age  were 
creeping,  or  hy  one  who  was  prevented,  by  the  natnral  (jnulity  of 
unibi-Hiuiatrousnesa.  from  employing  better  methods  with  onliiiarV 
prosneetn  of  Bncwsa,  Kven  m  sucli  cawes  Lord  Melbourne^  pithy 
inqmry,  "Couldn't  you  have  let  it  alone?"  would  be  likely  to  sug. 
ecat  itself  to  reaeonable  men.  An  a  matter  of  first  prineiplea,  an 
inciBion  through  the  front  of  the  cornen  must  in  a  hirge  proportion 
of  cases  be  fiijlnwed  by  adhesion  of  the  iris  to  some  part  of  the 
cieatrix  ;  and  adhesion  of  the  iris,  even  if  vision  is  for  a  time  r«- 
stored. entails  a  [H^petual  liability  to  the  occurrence  of  deatrueiive 
morbid  changes  In  the  practice  of  Dr.  Kiichler,  as  I  have  al- 
ready stated,  adhesion  cont'c»5cdly  took  plaee  in  six  eyes  ont  of 
twenty-eight;  and  I  am  told  that  the  ^iiiiie  thing  ha*  happened 
in  the  ni-actice  of  those  Enu;li'«h  tiurgeons  wlio  have  ctiiployed  Mr. 
Liubreich's  inodificiition  ot  Kiicbler's  method.  Moreover,  again 
in  a  large  prointrtlou  of  eiwes,  flucti  an  incision  must  lie  fullowwl 
Aj-  Hitcrution  of  curvature  during  the  healing  pro<'e^s;  ihnt  is  to 
nay,  by  such  a  distortion  of  the  cornea  as  to  mterfcre  seri'titsly 
with  vision.  We  see  this  every  now  and  then  in  clean  corneal 
wounds  made  accidentally  by  broken  glass  or  by  some  sharp  in- 
stniineiil,  and  in  which  the  lens  has  escaped  injury.  It  was  seen 
still  more  frequently  a  few  years  aeo,  wlien  Hap  extraction  was 
commonly  perlbmied.  in  the  cases  ni  which  that  of^raiion  had 
been  badly  done.  If  the  ctlgc  of  the  liccr's  knife  was  directed  too 
muL-h  forward,  the  corneal  incision,  instead  of  following  the  coarse 
of  the  dotted  lino  in  Fig  88,  followed  the  course  of  the  dark  Hike, 

whttH  ihH  tiitter  la  itrlcllr  linirnr.  mid  Wat  In  n  tcfxi  oircia  »f  th«  oofoM.  B"th  mn, 
uiurpuv'T.  very  rHTurnbl}'  plncud  to  Muiire  the  IV^i^  Hii<i  pttrffwt  oxll  of  tlia  tcm, 
wliilc  Rucliti-r'i  («fti«n,  Iwtli  ni  rrgnrd.*  its  tirrm  nnd  iu  |it>iiiii>ii,  !■  |wrhM|M  tiM 
wint  IliHt  cun  Iin  imiuclixxl-  Bulti  oixiriiciimi  nrt-  |ir<>lifitiljr  piMiilvo  lin|>ruTriDent* 
upon  tlir  aid  uiptliod  by  thu  toniiflri'uliir  tlnp,  Hod  tilcp  it  Hrv  ociinp*riitit*cly  nary 
of  [HTrutmnnoc ;  huili,  (ou,  irurn  lo  olTpr  i.-<pei-in1  udvunUgn  Jn  tiicit  Bdapoikin  Ut 
cvrluiii  •■'iii{tuvliHt  nii.-:i{>ti«iinl  conditiuni,  bill  nHllicr  bii*  vol  b<Min»hvWK  to  piwiw 
«n  \ar^u  a  pi^r.-enUge  uf  luuci-viful  ri-tiilu  h«  Ilia  (luw  clauic  (ipcntioB  ot  Vim 
GrMi*.] 
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Mill  the  greater  the  forwanl  inclinution  of  the  knife,  the  nearer 
tothe  centre  of  the  cornea  was  the  iiiciBion.  I  was  once  consultud 
by  an  elderly  lady  who  had  been  operated  npon  in  this  manner. 
Seen  from  the  front,  the  eioatrix  in  her  cornea  was  placed  as  in 
Fig.  89,  and  the  operation  had  been  followed  by  iritis,  which  bad 
fixed  the  pupil,  and  had  drawn  it  a  little  upwards,  nearer  to  the 
cic&trix  than  ite  normal  poeition.  Seen  in  profile,  the  relations 
were  as  in  Fig  90 ;  and  the  Jegree  of  corneal  distortion  in  front 
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of  the  pupil  waa  such  that  the  extraction  of  the  lens,  although  it 
bid  admitted  light  to  the  retina,  bad  given  no  useful  vision.  I 
idvised  an  artidcial  pupil  in  a  downward  diroctiou,  as  atlbrding 
good  hope  of  improvement;  and  the  patient  coUiK'nted  to  the 
Operation.  But  before  it  could  be  performe<i  her  mind  gave  way 
ooder  her  previous  disappointment,  itnd  she  was  removed  to  an 
Uytum,  where  she  died.  On  all  the  iibove  grounds  I  have  nb- 
etaioed  from  seeking  any  personal  experience  of  transverse  corneal 
sections,  feeling  that  they  cannot  be  waid  to  fall  within  the  boun- 
(Uries  of  legitimate  surgical  exfterinient. 

Another  original  sngijestion,  ijut  of  a  very  different  oliarneter, 
»M  that  of  Dr.  Bell  Taylor  of  Xotlingbum,  who  endeavored  to 
combine  the  benefits  of  iridectomy  witb  the  preservation  of  the 
integrity  of  the  pupil.     For  this  purpose,  after  making  an  incision 
■t  the  corneal  margin,  he  incised  or  separate<l  the  iris,  near  its 
dliary  attachment,  to  tlie  same  extent,  and  pressed  out  t lie  lens 
through  the  peripheral  opening  tlinn  niade,  insteiul  of  tlirotigli  the 
pupil.     After  this  operation,  the  detiiehed  or  divideil  upjxT  part  of 
the  iria  falls  a  little,  and  tlie  pupil  becomes  soinewlmt  tlattcned 
At  the  top;  but  this  constitutes  a  comparatively  trivial  blemish. 
I  have  performed  Dr.  Taylor's  ojieratioii  four  or  five  times,  and 
with  good  results ;  but  I  have  nevertheless  abandone<l  it,  because 
I  do  not  think  it  is  calculated  to  give  a  large  jiercentage  of  success. 
It  requires  a  more  protracted  and  more  difficult  manipulation  than 
the  ordinary  methods,  and  it  takes  up  more  time.    There  is,  there- 
fore a  longer  perio<l  dnnug  which  some  accident — snoh  as  loss  of 
vitreous  from  spasm  of  the  ocular  muscles — is  liable  to  occur  ;  and 
on  thia  account  I  feel  sure  that,  if  the  method  became  general,  the 
namber  of  failures,  or  of  only  partial  successes,  would  be  compara- 
tively large.     Moreover,  the  increased  risk  does  not  appear  to  nie 
to  be  attended  by  any  corresponding  advantage.     The  excision  of 
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■  piece  of  iris  in  the  ortlinar,r  way  (ioe«  not  diniiiiish  Ibe  ii(.-i]{ei 
of  vtsinii :  and  the  gap  in  most  rases,  is  con-.plelvly  veiled  by  tba 
umter  tid.  Kvoii  if  tbis  wt-rc  not  tbu  fuse,  uml  in  persons  in  wboirt 
tB«  cyvballs  iirt.'  nKtiinlly  proniinunt.  tbv  a|t|>eHrenc«  of  tbo  wyoi 
nftiT  liny  form  of  Mttiinicl  r>|i<'rati<>n  i»  iiiucb  uuiK-cidud  l>y  tliu  {■OW'' 
erfiil  convex  k'n»v»  wbit-b  it  ik  iihviiys  iKn.'t'Msary  to  wwir. 

Tbo  tir-!*i  prowdiire  in  cnliinicl  exlrflclioii  \»  olivirtiwly  tin-  din- 
simi  nf  Ninii-  |inn  of  thoonter  rnnin  of  tb«  vyo,  uimI  Von  (iravfi.*  but 
felii'itonsly  poiiU,trd  nnt  tbe  nature  of  the  diti'<>ivn<.'eA  wbicb  undoriifl 
the  ditforeiil  forms  of  section.  An  incision  wholly  silimted  in  any 
plane  which  would  pass  thrttiigb  the  centre  of  the  eyeball  fornia, 
It  la  nianit'est,  a  portion  of  a  Inr^er  circle  than  an  incision  in 
any  phnie  wbicli  would  not  pass  thntu^h  this  centre:  and  also 
po>^CT->ics  over  tlic  luttcr  tbe  adviiiitnitc  ol  hcinc  less  liable  to  gupa 
or  opcn»pontiii)cou'<ly.  The  incision  of  the  old  flapoxtmction  is  in  a 
pUne  tiir  anterior  to  tbu  venire,  as  shown  bv  tlio  durk  line  in  Fi^ 
91,  wliilc  tlie  incision  in  Von  draefo's  niodffic<l  [pcripberul]  lineur 
method  iri  [more  nearly]  in  ii  phinu  |>ii«4in!{  through  the  >.H-ntre,  Kf 
flliow  u  by  the  diirk  line  in  Kig.  !I2.  TIk^  Ijirgur  the  circle  of  which 
theiiecllon  forms  jutrt,  t he ^ninller  proportion  need  lbeM;olion  itself 
bear  to  the  cin-nniference  ns  a  whole ;  und  thuA,  while  the  oei^ticHi 
for  Hap  extraction  is  [rather  more  than]  a  semicircle,  ihftt  for  Von 
Gruefc's  method  i«  little  more  than  the  third  of  a  semicircle-  Vig, 
its  shows  the  relative  proportions  of  the  two,  with  some  exapperiw 
tion  of  tlie  hitter;  and  it  is  evident  that  the  former,  with  mferenea 
to  its  position,  is  a  nineb  more  serions  injury  than  tbe  tatter.  Uut 
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in  order  that  Von  (Iraefe's  incision  [Fig.  94]  should  avoid  the 
oorneu,  nnd  should  at  the  same  time  (a|iiiroximately]  prcserv* 
the  ilirocrion  of  a  plane  pas^ini;  from  the  margin  of  the  oorae* 
thron^h  the  centre  of  the  eyeball,  it  bec^tnie  necessary  that  it«  eX' 
tremities  should  lie  very  near  to  the  ciliary  region;  and  bciic# 
arose  tbe  danger,  already  mentioned,  of  inHicting  an  injury  liabl* 
to  be  followed  by  cyclitis  and  iridivcboroiditis  in  the  eye  whict' 
was  opLTiUed  u|x>a,  and  by  sympathetic  ophthalmia  in  it*  fellOK*.' 
In  order  to  avoid  these  risks,  many  O|ierators  prefer  a  somowbat 
more  extended  incision  in  an  anterior  plane,  not,  as  in  ibe  old 
method,  in  a  plane  pandlel  to  the  Iris,  but  in  one  which,  although 
inclined  witli  reference  to  the  iris,  would  not  pass  through  tbe  cen- 
tre of  ibe  globe,     in  tbi»  prefervuoe  I  myself  concur,  and  perha[d 
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the  best  roles  for  making  such  an  incision  are  those  which  have 
been  laid  down  by  M.  de  Wecker  [Fig.  ('5].     I  do  not  think, 
hoireTer,  that  an  experienced  oj»erator  will 
illow  himeelf  to  be  very  closely  bound  by 
any  rules  of  procedure,  but  be  will  vary 
every  operation  u  little,  in  accordance  with 
the  size  and  prominence  of  the  eye,  the  posi- 
tion of  the  cornea,  and  the  estimated  size  of 
tbe  hard  nucleus  of  the  lens.     In  cases  in 
which  the  cataract  is  mature,  and  no  prelimi- 
Diry  proceeding  of  any  kind  is  required,  I  „^„^,h.^t'J^'"lS!^^"i!X, 
perform  extraction  iu  the  following  nianner.  i;'„^i';  ';»''i;r.uu"  '"o T'tT's 
The  patient  being  recumbent  upon  a  con-  """■■  *?*;  —  '  """  ■  o  k  —  » 
Tenient  couch  or  table,  and  tuliy  under  the  ium.,cu  — ni^mmj 
inHaence  of  ether,  the  eyelids  are  separated 
bjthc  speculum  shown  on  piige  148.  which  ia  fixed  in  such  a  way 
that  its  palpebral  portions  can  exert  no  pressure  upon  the  globe. 
A  linear  knife,  which  should  have  a  hiade  thirty  millimetres  long, 
two  broad,  and   as   thin   as   is   compatihle   with    the   necessary 
rigidity,  is  held  iu  the  right  hand  for  the  right  eye,  and  in  the 
left  hand  for  the  left,  the  operator  standing  oehind  the  head  of 
the  patient     The  eyel)all  is  socui-ed,  either  by  the  double  fixation 
hooK  or  by  the  perforating  foreeiw,  at  n  point  exactly  opposite  the 
eeutre  of  the  intended  incision,  that  is  to  say,  generally  sfveaking, 
ibont  half  a  line  from  the  lower  margin  of  the  cornea  on  the  ver- 
tical meridian.     The  point  of  the  knife  is  then  entered,. just  behind 
the  margin  of  the  cornea, una  line  two  millimetres  below  the  hori- 
tontal  tangent,  as  at  a  in  Fig.  96.     .As  in  all  punctures,  the  direc- 
tion of  the  thrust  is  towards  the  centre  of 
the  eyeball  until  the  anterior  fbambor  is 
entered,  when  the  point  is  turned  so  as  to 
descend,  in  a  direction  parallel  with  the 
plane  of  the  iris,  to  al>out   the  position   b. 
When  this  is  reached,  the  handle  is  depressed, 
taming  upon  the  back  of  the  blade  in  the  in- 
cision, nntil  the  point  is  brought  to  c  on  the 
same  horizontal  line  as  the  puncture.    When 

this  is  reached,  the  handle  must  he  inclined  somewhat  backwards, 
ftud  the  point  puslied  on  with  a  quick  movement,  so  that  it  may 
transfix  both  sclerotic  and  conjunctiva  at  its  place  of  first  impact, 
without  gliding  backwanis,  as  it  is  apt  to  do  if  pushed  slowly.  In 
this  way  we  obtain  a  puncture  and  counter-puncture  which  are 
both  a  little  behind  the  true  cornea,  but  which  are  well  in  front  of 
the  ciliary  body  ;  and  if  the  knife  has  been  rightly  held  its  cutting 
edge  is  directed  upwards,  towards  the  operator,  and  its  fiat  surfaces 
are  parallel  to  the  plane  of  the  iris.  The  fixation  instrument  may 
DOW  be  laid  aside,  and  a  very  slight  movement  of  rotation  given 
to  the  knife,  bo  as  to  turn  its  edge  a  little  forwards,  and  to  permit 
the  escape  of  sonie  of  the  aqueous  humor.  The  incision  should 
then  be  cotn[4eted  by  a  succession  of  gentle  drawing  cuts,  the  blade 
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being  tlirust  Iiu<r)f  up  nFten  as  neoeaxary,  mi<l  bdtig  maile  to  cat 
ouly  duriiis  withdrawal.  The  rotation  of  tLi-wI-rc  forwards  siioiiki 
l»e  juM  immeient  to  make  the  fontre  of  the  iuuieioti  c-orru8|>ou(l 
cxiiL-tiy  with  the  sclcro-Lornt-ai  jtiin'tioii,  (to  that  il«  wlto]e  track 
will  lie  in  a  plane  which  ii<ol>liqiic.  hut  U>^  r>lili(|iic  than,  and  uIk^ 
gether  anterior  to,  tlio  plum-  of  Vnn  (iraetV-!*  !»<^I!iim.  The  Wt 
port  of  the  cnrrico  '^hoiilil  he  (livi<l^il  with  vxtrentv  enre  and  gen- 
lletRVit.  and  if  iIk^  piiticnt  lin^  for  any  roaHim  not  hecn  placeil  nnder 
nn  nnn-Athclic,  it  18  necessary  to  wait,  Kometinies  for  a  few  tteconda, 
before  completing  thp  section,  in  order  to  allow  of  the  aiilwidenee 
of  any  apaani  of  the  recti  mnseles.  If  the  knife  is  very  keen,  the 
conjnnctiva  will  fall  apart  hefore  it»  edge  ;  hnt  in  nianv  caaes  this 
menibrnne  will  stretch  a  little,  ami  it  may  then  with  atlvantajre  be 
cut  soiiiexvhat  fjirlher  back.  »i>  an  to  form  a  Hap  which  will  cox'er 
the  oornco-sclcrotic  wound.  The  coniplction  of  the  section  Kiiiehvs 
the  tlrst  net  of  itic  operation. 

The  next  thinic '"  l"^'  f''^"*  '*  '''*  iridectomy ;  and  upon  ihi*  too 
nmeh  care  can  hanllj'  he  ho»towe(l.     It  rjiiiftt  be  retncnibered  thai 
the  object  in  view  is  not  to  produce  a  larije  coloboma,  but  ^iinjily 
to  destroy  the  i-ei^islaiu-e  ot  the  sphincter  jinpiUnt  to  the  exit  of 
the  lens.     If  tradion   is  exerted  H|Mm  the  iri«,  the  portion  left 
behind  is  apt  to  be  entangled  in  the  ends  of  the  section,  and  to 
become  adherent  in  thisjtoiiiiion  during  healing — a  state  of  things 
wliich  is  always  dangerous  and  often  destructive.     In  order  to 
avoid  such  an  event,  the  tiiM.'mtor  should  seiJie  the  iris  witb  forceps 
oppoitite  the  centre  of  the  incision,  and  should   bold  a  [i«ir  ••f' 
Isoycs's  scissors  (Kig.  63,  ii.  Hi2i,  or  of  coniniou  iris  scisaors,  willi 
tlieir  blades  in  contact  wtth   the  ocular  surfai-e.  and  ready  to  \v 
closed  upon  the  piece  of  iris  which  \»  drawn  out,  as  soon  as  there 
is  room  to  cloae  tlieni  belwceTi  the  forceps  and  the  eye.     The  be*t 
forcejis  are  the  >iinipkM<t,  »iieh  a»  those  uliown  in  Fig.  48.  page  lo8„ 
with  a  curvature  to  dcjir  the  brow,  and  with  teeth  directed  back— 
wtinls,  at  right  angles  to  the  iixii!  of  the  tilade.".     Itut  any  forccpw 
will  do,  so  long  as  the  iri.i  is  neither  ((ragged  nor  put  upon  tuw 
stretch,  nor  cut  close  to  the  angles  of  the  external  inciaiion,     \V'itl& 
complete  aniesthesia,  the  patient  will  often  be  so  pasaivc  that  n(» 
fixation  will  be  needed  during  the  iridectomy,  eepeciHlly  if  i1m3 
oiterator  is  wrtain  of  his  own  (lOwer  to  follo'v  nnv  roll  of  the  eye, 
however  unexpected,  with  the  forcons  hand,  so  ttmt  the  iris  sball 
not  he  put  upon  the  stretch.     But  I  have  seen  half  the  iris  torn 
Itway  fnim  its  attuchtncnlx  liy  a  iiiovcmcnt  fur  which  the  o|>erator 
was  not  prepared  ;  and  it  i»  theR-fore  always  better  that  a  hegiimer 
should  have  the  eye  fixed  for  him  by  an  'u»«i«tant.     For  this  pnr^ 
pose,  tlie  lootheil  forceps  for  the  conjunctiva  (Fig.  41,  paga  laOl, 
form  the  best  implemcTit,  and  it  doc--«  not  much  matter  to  what 
part  of  the  globe  they  are  jipplied,  the  chief  thing  being  lo  keep 
the  assistant's  hand  out  of  the  way.     It  is  neces!*jiry  that   the 
assistant,  should  know  clearly  that  this  duty  tnav  devolve  upon 
him,  and  that  be  should  undei-siand  the  way  in  w^iich  it  must  b« 
perfoniied ;  a  point  which  has  been  ali-eady  sufliciently  dwelt  ui 
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in  the  fifth  chapter.  If  the  antestheeia  is  incomplete,  the  operator, 
honever  skilful,  will  not  be  able  to  dispense  with  such  assistance ; 
becaase  then  the  tendency  of  the  levator  palpebrse  [rectus  superior] 
will  be  to  roll  the  eyeball  upwards  under  the  shelter  of  the  upper 
lid,  and  thus  to  place  the  external  wound  securely  under  cover. 
If  this  tendency  IS  at  all  strongly  declared,  no  prudent  surgeon 
ivill  allow  his  assistant  to  drag  down  the  eyeball  in  spite  of  it, 
becanse  the  struggle  between  the  opposing  forces  would  be  almost 
certain  to. rupture  the  hyaloid  membrane  and  to  permit  the  loss  of 
litreous,  an  accident  which,  when  it  happens  prior  to  the  exit  of 
the  lens,  should  always  be  regarded  with  grave  concern.  If  the 
section  of  the  iris  is  properly  made,  there  will  he  little  or  no  bleed- 
ing from  the  cut  surfaces,  and  the  angles  formed  between  the  ter- 
Diinations  of  the  incision  and  the  margin  of  the  pupil  should  be 
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plaialy  visible  within  the  anterior  chamber:  the  coloboma  pre- 
■  Bentiiig  the  appearance  of  Fig.  97,  in  which  a  and  B  are  the  angles 
referred  to.  If,  on  the  other  hiiiid,  the  iris  is  dragged  out,  and  cut 
cloee  to  the  ends  of  the  corneal  wound,  the  appenrance  will  he 
more  like  that  of  Fig.  98 ;  and  then  the  probnbitities  are  that, 
when  healing  is  nearly  completed,  a  dark  spot  or  projection  at  one 
Or  Irath  of  the  extremities  of  the  cicatrix  will  show  the  presence 
of  incarcerated  iris.  The  liability  to  hiemorrhage,  also,  will  be 
much  increased,  and  the  anterior  chnmber  will  sometimes  become 
filled  with  blood,  which  will  conceal  everything  else  from  view. 
Whenever  this  occurs,  and  whether  it  is  due  to  a  faulty  iridec- 
tomy or  to  unusual  vascularity  of  the  tissues,  the  blood  should  be 
removed,  wholly  or  in  great  jmrt,  before  the  operation  is  proceeded 
with.  For  this  purpose  a  little  gentle  pressure  or  stroking  of  the 
cornea  from  below  upwards,  with  the  back  of  the  vulcanite  spoon 
which  is  used  to  extrude  the  lens,  will  generally  be  an  effectual 
manoeuvre:  and  the  blood  which  is  ready  to  escape  by  the  outer 
wound  should  he  further  solicited  to  do  so  by  the  very  careful 
application  of  a  soft  fragment  of  ninistene<t  sponge.  If  the  cham- 
ber fills  again,  the  eyelids  may  be  suffered  to  close,  and  a  larger 
sponge  dipped  in  cold  or  iced  water  may  be  laid  over  them  for  aa 
long  aa  may  be  necessary;  but  this  expedient  is  very  seldom  re- 
qaired.  When  the  blood  has  been  sufficiently  removed  to  render 
toe  papillary  area  clearly  visible,  the  operator  proceeds  to  the  next 
step,  the  laceration  of  the  anterior  capsule  of  the  lens. 

For  this  proceeding,  which  was  until  lately  accomplished  by 
meansof  a  slightly  curved  needle,  or  by  VonGraete's"tieftni-shaped" 
cyatitome  (shown  on  the  same  handle  with  the  curette  in  Fig.  83, 


page  316),  M.  de  W«'ker  hm  iHtoIy  contrived  nil  iiwtrument  that 
))iv«etit»  nmnv  advnni«j»«B,  imd  that  U  roprewnted  in  Fig.  Wy.  It 
mny  be<)«senl>eiliis  a  'lonUIc  tlctiiii-8li:i[HHl  cystitnnic,  iho  I  wo  parts 
of  wbk-li  nrw  plawd  iii>on  tlie  two  lir:im-tKW  of  a  [lairof  irit  (Virx-cne 
furnis'liwl  with  terrniiml  toeth,  mid  with  h  n-gulating  si-hmv  lo  limit 
tlie  extcut  of  tbuir  oiieiiing.     Tlic  foroL'iw  are  introcliii?<Hi  ijloeed 
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into  the  anterior  t-hainlior,  the  cyititonio  hladeo  Iwinjr  kopt  well  up 
into  the  t-oncwvity  of  the  coriR'd.  and  the  forcepB  tlictii.t(?lv(j«  being 
held  horizon  tally,  until  their  ext  rcinitic*  pa»>  somewhat  under  the 
ninrgin  of  tlio  pupii  on  the  *idi>  opjrfisitc  to  the  inciaion.  When 
this  [M)sitio»  ii*  ifnolipd,  the  hiindk'M  of  the  f>>rctfiw  mu*t  he  gMifly 
niiMil  into  a  veriind  direction,  and  the  eymtttomo  blades  hrongbt 
into  contiK't  with  the  anterior  vapsnie,  and  t^^u^t^id  to  peiietnitc  it. 
At  the  mma  moment  gentle  pree^nre  mny  be  inade  with  the  fixa- 
tion forcepH,  in  order  to  project  the  lens  Romowliiit  forwanla.  A» 
soon  as  the  capsule  is  pierced,  the  operator  pi-miilj'  tlie  cystilome 
blades  to  n]ien  as  far  aH  the  previously  adjiiiited  ivgulatitig  screw 
will  allow.  Ah  soon  as  they  are  ojien,  be  dm  iv.i  Ilium  gently  towanis 
him  nearly  to  the  margin  of  the  lens,  and  then  eloM-«  them,  at  the 
eanic  time  making  a  dip  into  the  cortex  with  them  lut  iboy  shoL 
The  general  resnlt  of  this  procefdin^,  simple  in  itself  bnt  tJitKcult 
lodoscriUe,  is  that  the  ftcani-sUaped  priiiits  cut  mil  n  lnrge  quad- 
rangnlar  piixc  of  Ibv  anterior  c'ap»uk%  and  the  foreo|>.«  tt^^-tb  seize 
tbi«  piece  and  bring  it  out  of  the  eye,  Uiili!  |>erfeL-tly  accustomed 
to  the  inHtriiment.  it  is  necfsiii rv  for  tlio  oirt'rulor  to  nse  ibi:  great- 
est care  in  its  JHtriidiu-tion.  wMllmnt  !<uih  care,  it  ia  very  easy  to 
entangle  the  cystitonie  [K>iiitft  in  the  cortex,  and  to  pnsh'  ihu  lens 
before  [hem,  niiitnring  the  pusjiensory  tigainont  or  the  hvalmd 
niembrane,  and  doing  great  and  dnngemiiit  mifK-bief.  The  \vny  to 
avoid  thifi  is  to  keep  the  points  well  up  ton-anU  the  cornea,  and  to 
depress  the  handler  even  Iwlow  the  horizontal  line,  until  a  [>oint 
beyond  the  centre  of  the  lens  has  been  safely  renidie«l. 

When  M.  de  Wcckcr's  cyslitomc  is  not  at  band,  any  of  lh« 
common  ingtriiments  will  sutHce  for  the  laceration  of  thu  capsule. 
Although  none  of  ibem  will  with  tlif  siiino  certainty  bring  swav 
the  central  piece.  In  iiilrndncing  n  nt^^lo  or  other  simple  cvsti- 
tome,  (-are  must  1*  tttken  alway  to  keep  its  blunt  |K»rl  forwards 
Dntil  tlic  iK>int  rejiches  the  portion  of  aipi^ulc  which  ia  to  be  tirst 
attnoketl  ;  and  the  instrument  must  U-  withdrawn  with  ciniilar 
precaution.  Many  writers  have  laid  down  rules  for  the  laoeratiiqi 
of  the  capsule,  but  the  only  iiiH)Ortant  ones  jire  that  it  ahoukl  bo 
done  with  suffiuiuot  freedom,  with  a  light  hand,  and  with  cureful 
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jwiilaiice  of  iiyury  to  the  iris  or  other  structure*.    The  most  usual 

jJvi  i*  to  cHrry  thv  [loiiit  of  the  iiistruniciit  ju»t  uniK-r  the  pupil- 

larv  mitrgtii,  »iiil  to  divide  the  <»pfiti!o  fmiii  Ihere  to  ihc  outer 

innlcor' rhc  <:-)(icniiil  wound.    Tlie  [loint  ix  llicii  gently  (.-nrriod 

bfick  tn  the  oiriinieiicenieiil  of  the  lintt  incision,  nnd  n  itet^ond  one 

itnuiile  from  iIk*  aaine  [ilnoe  to  rhe  iuui^r  aiii;li>  of  the  wound.     A 

I        thin]  uiiite-")  the  two  foretroinv  iiloii>;  the  iiiiin;in  of  the  leuR.  in  the 

^   direction  of  the  external  wounil :  and  then,  hefore  the  cvtititonie 

H  it  withdrawn,  its  point  may  be  iitueic  into  the  nncleu«),  and  may  be 

^   Bade  to  impress  ujwn  this  a  alight  movement  of  rotation  ahont 

I        iUaDlero-pcnilerior  axis,  so  as  to  feel  that  it  is  loose  and  ready  to 

k   e^i'upe  from  the  eyo  '     As  i^oon  a^  the  ca)«ule  is  divided  there  is 

H    noiially  an  csciipc  of  corlicul  )iul>«tan<:C,  more  or  less  in  quantity 

sePiWing  to  the  di-grw?  of  softening  whioli  it  lias  undereotiL', 

^      Tiiu  operator  next  seizes  llic  iHrnjuuclivu  hy  toollied  fort-ejis  ou 

H  the  inner  side  of  the  eomea,  somewhat  lower  than  the  hori»intal 

^Lairidian,  and  nppliL>s  the  eonvexity  of  n  small  curved  spoon  of 

BHm  vnli-anint  In-low  the  coniea,  at  llie  orij^innl  poini  of  fixation. 

~    With  tliiii  s|ioon  lie  nnike!»  i«ri>aily,  •renlle  pressure,  at  fir.*!  in  a 

<iim;tion  towards  the  eentre  of  rlie  eyehall.  and,  if  all  be  woll,  the 

up[«r  marsiin  of  the  nuclenx  will  pret^ently  advance  into  the  wound. 

\s  it  does  ao.  the  spoon  nin^t  be  moved  steadily  iipwania  so  aa  to 

ktep  pace  with  it;  and  when  the  centre  of  the  nacleun  is  fairly 

eiipaged  in  the  lips  of  the  wound,  the  spoon  may  lie  made  to  glide 

qmte  ([uickly  over  the  cornea,  slrokiug  out,  so  to  >tne:ik.  any  cortex 

U'liit'h  may  have  been  left  behind,  and  receiving  the  iiuclens  in  ita 

cooMivily. 

As  B<»on  aa  the  nucleus  is  removed,  together  with  any  loose 

Imrlieiil  matter  which  may  lie  about  the  edges  of  the  wound,  the 
tpK-uluni  may  bo  taken  out.  and  the  lids  sutlercd  to  close.  With 
llw  puip  of  one  linger  the  o|ieriitor  tlii-ii  mitkcs  goiillo  rolatory 
preesure.  through  the  upper  lid,  upon  tin-  <-ornea.  a.  man<i-uvre 
which  lend"  to  replace  Ihc  irisi  if  nny  imrt  of  it  hiia  Itecu  pushed 

I  out  before  the  lens,  ami  also  to  gallier  togoTher,  inio  the  pupillary 
Brea,  any  fragmeuta  of  cortex  remaining  in  the  eye.  AHer  a  few 
tnomenls,  the  lid  may  he  gently  raised  and  the  eye  examined. 
Bmall  eoa^ula,  lying  under  the  lida  or  about  the  lijeiof  the  wound, 
should  l>ecarefullv  picked  away  with  tine  forceps;  and  if  there  is 
anv  corlex  left  benind,  it  should  l>e  removed  bv  gentle  and  anit* 
ably  dircoteil  pressure  upon  the  cornea  with  tlie  spoon.     If  con. 

••ciousness  is  sufficiently  restored,  valuable  evidence  thiit  all  the 
cortex  has  been  exirudi-d  may  be  obtaiuLxl  by  testing  vision.  The 
patient  should  he  able  to  count  lingers,  and  to  dTstinguish  tho 
thumb  from  the  lit  lie  linger;  and  if  lie  cannot  do  so,  the  rotatory 
^^riclioti  and  iIk^  piv^^ure  should  be  i^uiliniied.  When  the  pupil  is 
Hvlear  and  bla<^k,  and  (he  edget<  of  the  wound  are  clean,  tho  eoii- 
janetival  tla|^  if  one  was  made,  muitt  be  caivfuUy  plticcd  in  it« 

■  rTlitu  iMt  manaavM  U  bardl;  roquiniM.  nnd  ma;  lead  to  uccidontiil  di>lt>c>tion 
it  liic  lcn».J 
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rtglit.  pc»iiion,nnil  the  liils  clofwd  ami  secnred  with  a  coitiprvssn'C 

Tf  the  niideiia  dow  not  adranc*  readily  when  the  apomi  i«  1ir*t 
atiplii'd  lielow  tilt-  eonieii,  and  eapocially  it"  a  transparent  l)eaii  of 
vitreous,  covtTed  by  hyaloid  ineiiibraiiB,  is  seen  to  bulge  into  the 
wound  under  thf  prL>^8urc,  this  presi^ur*.'  taiifit  neither  he  increaBed 
nor  conlinned  ;  but  the  "[ifrator  must  pause  and  consider  what  is 
the  eondilion  which  npno!>c«  the  exit  of  the  lens.  It  may  he  that 
the  oapsulo  hatt  been  iii8utlioi«ntly  dividcil.  or  tbut  the  external 
inciMOri  is  too  sniall  -.  or  that  the  jiri'ssurx-  ha*  been  inisilirocled; 
and  to  ihc-!^  poHaibiliticA  1  would  add,  tbat  a  'tniall  hani  nuileu*, 
which  lias  been  surrounded  by  a  Inrjiei^naiitity  of  sort  deju-noralud 
cortex,  sometimes  seema  to  elude  the  etlecl  of  pressure  by  its  want  ' 
of  uiaguitnde,  and  thus  to  remain  somewhat  obstiuately  wiihiii  i 
the  eye.  The  ojierator,  in  the  flret  instance,  should  proceed  to  | 
divide  the  capsule  once  more,  and  should  then  renew  his  prcAsare 
with  great  precaution  and  tenderm.«s«.  If  tbe  lens  still  does  not 
sdvaurc,  be  nuvy  next  earefully  exiiniinc  the  size  of  the  section, 
and  may  enhirgc  it  if  there  itwm  li>  be  nece*«ity,  always  rcmem- 
beriiiii  tlmC  it  is  better  to  have  tbe  wound  too  large  than  loo 
flmall.    The  oular-iement  i»  best  etfeeied  by  a  sing^Ie  eut  from  a 

E air  of  tine  scissors,  Roniowhat  blunt-pointed.  On«  pnini  should 
e  glided  alon^,  as  far  aa  luav  be  necessary,  l>Gtwecn  the  iris  and 
the  cornea,  at  whichever  end  of  the  wound  is  mn«t  easily  n<rcossi- 
ble;  iind  the  cut  filioiild  be  made  in  tbe  sclero-comeal  Juiielion. 
Tbe  scissors  sliould  be  iinalied  a  little  beyond  the  [mint  to  which 
it  is  desired  that  their  cut  should  extend  :  for  the  tirm  and  elastic 
corneal  tissue  has  a  tendency  to  slip  from  between  the  bhidu*  aa 
tbev  are  being  closed.  The  cut  bcmg  sutHcieul,  another  gentle 
application  of  pressure  may  be  made,  and  will  then  generally  be 
euccessfnl. 

If  the  o|u>rator  is  quite  earfi  that  the  incision  is  completely 
made  and  of  the  proper  letigtlMind  that  tbe  ca[i«ulo  is  suHii-iently 
divided,  and  if  the  nucleus  slill  does  not  advnm-«,  uiore  csjiecially 
if  there  should  be  actual  rupture  of  the  hyaloid  membratie  ami 
wcape  of  vitreous,  either  in  its  natural  state  or  dittlucut  from  dls- 
etM  01"  degeneration,  it  becomes  necessary  to  have  reconnw  to  a 
traction  instrument  without  delay,  the  object  lieing  to  rcmo\-a 
the  k'li*  before  the  loss  of  vitreous  is  euHicient  to  imj>eril  vision. 
I  have  iilrendy  said  that  sevcnil  traction  instruments  have  bwn 
invented  ;  but  there  is  none  which  sccuis  to  nie  to  combine  so  many 
«dvnnl:igee  as  the  loop,  or  "  vectis."  of  Dr.  Taylor,  already  showu 
in  Fii;.  Hti,  page  3^1.  Many  makers  have  an  iiititatiouof  this  veetis 
upon  a  faulty  model ;  with  tito  great  thiekueM  of  metal  both  in 
loop  and  shaft,  and  with  the  loop  curved  or  bent  n|H>ii  itself.  It 
is  essential  to  tlie  i>ert('olion  of  ilit>  insiruinenl  that  it  should  be 
very  tine  and  slender  in  all  its  p:irts,  nnd  thnt  (he  loop,  though 
joined  to  the  shaft  at  an  angle,  should  itself  be  all  in  the  sjiiue 
plane.  In  using  it  the  oi^ralor  should  hold  it  rery  lightly,  and 
should  fix  the  globe  with  forceps,  rather  restraining  the  natural 
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^M  tnnteocy  to  rolntion  upwards  tliHii  causing  any  movement  of  rota* 
H  lion  downwuinli),  by  which  a  still  greater  escape  of  vitreous  vrould 
H  PKibably  lie  occasioned.  The  manipulatinn  of'  the  loop  it«elf  mu«t 
H  lerariecl  to  meet  the  circamslanws  of  each  case.  If  the  vitreoud' 
^B  itfirm  and  bealiliy.  atid  not  e«c-aping.  or  if  tho  amount  toet  is  only 
^B  (inall.  the  loop  may  be  nmilc  to  find  it«  way  Hb>ng.  und.so  to  spoiik, 
^M  irounil,  tbo  [xutorior  surfiK'v  uf  ibu  k-ni<i.  thv  ujicTator  fueling  tlii^ 
^m  ntfuev,  but  with  extreme  «ICHdin«84  and  i^iit leiic^s,  as  he  pro- 
W  ttdi*.  »nii  nt  tbc  siuno  time  wAiching  tlic  Icnit  through  the  pupil, 
^L  in  order  to  be  certain  that  it  U  not  diaphuicd  by  the  loop  and 
^B  pa*li«d  into  the  vitix'ous.  If,  on  the  contrary,  the  vitreous  is  of 
^H  wtery  or  syrupy  ooiini^tence,  or  is  oseaiiing  fn-ely,  the  loop  should 
^P  kilirecled  lowards  the  t-entre  of  the  eyeball,  clear  of  anil  behind 
r  iW  lens,  iiiilil  it  is  gone  vretljpast  the  posterior  pole  of  the  nmleus. 
I  Tlie  handle  must  then  lie  incnned  backwards  while  the  instrument 
I  ii  pushed  on,  until  at  last,  in  cither  case,  the  loop  embraces  the 
[  nucleus,  the  posterior  pole  of  which  will  then  project  through  the 
['  feiiMtra.  The  opcnitor  must  next  lift  the  nucleus  out  of  its  l^ed 
'        tuM  ctintact  with  the  posterior  "lurfuoe  of  the  oonicit,  and  must 

kpnx'wd  lo  extract  slowly  and  jjcnlly,  keeping  the  handle  of  the 
vwii*  well  \infk  towiirtlri  the  bi-ow.  and  holding  the  lower  margin 
>f  the  lens  close  up  to  the  cornea. 
Whenever  vitreous  has  tieen  Inst,  whether  a  traction  instrument 
3iaa  been  nKjuired  or  not,  there  will  almost  always  be  more  or  lesa' 
^ortex  left  liehind  within  the  eyi' ;  and  one  of  the  nicest  (lUestions 
'  II  ophthahiiie  surgery  is  to  determine  when  this  cortex  sliotild  be 
ir.'f>  lo  nature  or  to  suliseqiient  operative  proceedings,  and  when 
ovcry  endeavor  should  be  made  to  remove  it  at  the  time,  Ex|ie- 
»nence  teaches  that  fragments  of  lenticular  matter  which  become 
Surrounded  by,  and  so  to  sfieak  coated  with,  firm  vitreous,  are 
Ijnitectod  aKiiiiiKt  al)snrplio[i  to  a  great  extent;  and  that  they 
r-cniiiin  fi>r  long  [loriodH  within  tlie  eje,  often  causing  iritis  of  an 

■intractable  or  deslrucfivu  cbanieter.  On  the  other  liand.  when 
"the  vitreous  is  lluid,  aliMirption  of  cortex  unuit Hy  lakes  place  mora 
rapidly  and  with  lei«s  irriiution  ;  althon^^h  the  eye  in  sucli  circum- 

^-eionces,  being  already  unhealthy,  is  perhaps  nmre  liable  to  auffi-r. 

^BUnder  the  inethotl  of  tian  extraction,  esca^iu  of  vitreous  wot 
always  a  fonnidable  complication,  because  the  sixe  and  situation 
of  the  wound  were  such  that  the  loss  usiiallv  went  on  for  some 
hours ;  while  the  iris  was  almost  necessarily  lifted  into  the  wound 
by  the  outtlow.so  that  deluyed  healing  and  distortion  of  the  pupil 
were  inevitable  results.  But  after  an  iridcctoniv  the  lous  of  vitre- 
ous doe*  not  disturb  the  rctnuiniiig  [lortion  ol  the  iris,  and  the 
wound  made  by  modified  linear  extraction  is  such  that  it  can  he 

■  accurately  closcil  Iiy  the  upiH-r  lid  nnil  n  comprcssivu  bandage, 
and  any  further  drain  thus  effVntualiy  prevented.  The  loss  of 
vitreous  is  then-tore  a  mndi  less  fortiiidable  accident  than  it.  was 
oiicc  justly  considered;  and  Ihongli  it  is  always  to  be  regrt^lted, 
and  to  be  avoided  whenever  fiossilile,  yet  it  does  not,  unless  very 
large  iu  quantity,  necessarily  entail  any  aubserjnent  impniriiient  of 
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Ti«ii>n.  It  is  said  that  the  hcalthv  vitreous,  if  partially  lost.  ]» 
UQver  ropliu-ed.  but  that  (he  void  is  hllod  ii|»  bv  t ntiispareut  liqiiti] ; 
knd  tbat  this,  own  aftvr  voniplote  healing,  is  liable  In  uiiiK-rco 
suililen  vuriutii>i)i<  in  ouantily.  u'hich  nrodiK-v  (.■on"u«|MiniUrij;  vuno- 
tiiMW  in  thv  tension  ol  the  uyoball.  An  alinurnialiy  lliiid  vitreon* 
ifl  replaced  by  a  liiiniil  iiriilUliiigi]ii>hiiltU>  from  that  whicli  was  lost ; 
and  in  some  eaaeji,  when  rbc  eyebiill  Inis  Ix-eu  nlincNtt  emptied,  the 
original  qnantity  of  Huid  is  fully  n^torcd.  Itnt  a  ^ront  lof»  of 
vitrt'ons  involvcf)  two  principal  riakR,^the  lirat  heiii^  iiilraocular 
hfPiiiorrhii^e,  due  to  rupture  ot'  a  olmroidal  verael  from  whieh  rod- 
ptirt  has  been  sudilenly  witbilra'.vn,aii  accident  by  which  vision  is 
111  once  and  finally  extiiiguiabed  ;  the  second  being  wasting  or 
ntrouliy  of  the  eye  from  the  shock  to  its  nutrition.  The  general 
result  of  tbusv  votisi derations  is  that  the  o)>orator  must  ncith«r 
suffer  ni>y  large  quantity  of  cortical  substance,  such  a»  might  bo 
removwl  by  a  ncoop  or  a  suction  curette,  to  remain  in  the  ey«  for 
the  sake  of  avoidini;  a  low  of  vitroon.-*  which  would  proliablv  l« 
trifling  in  amount:  nor,  on  the  otiicr  hund.  mn^l  be  rink  u  oopioutt 
loefi  for  the  sake  of  removint;  every  cortical  frnsinienl,  Anolb«r 
element  in  tlie  nnestinn  i«  tliat  proIoiiL^ed  nntnipnlalion  of  a 
woundeil  eye,  and  more  especially  the  fretjiieat  introduction  of 
iustnimenta,  are  in  themselves  aonrees  of  danger:  and,  taking 
ophthalmic  operation!!  generally,  I  lielieve  that  long  experience 
confers  no  greater  advantage  npon  the  snrgeon  than  in  t«>aehing 
him  to  jiorceive  and  recognize  his  opi>ort unities  of  leaving  otl",  ana 
of  letting  well  iilonc.  I  have  more  than  once  seen  disastrous  con- 
»oqucncv8  brought  about  by  the  determination  to  uul  yet  s  6ni«b- 
ing  touch  to  something  which  was  already  fairly  done. 

The  cause  of  loss  o)  vitreous,  whether  it  occurs  prior  or  subse* 
quently  to  the  exit  of  the  Ions,  may  be  in  the  act  of  tlio  sut^eou 
himself,  as  when  the  eyeball  ii«  rotiiled  d'uvnwards  too  *nd«K-uly 
or  too  forcibly:  or  i«inieliiiie«  (the  hyaloid  niciiibrano  being  pr*- 
auinubly  weali).  allhougli  thei-c  in  no  more  stiiddenne^ft  or  force  of 
rotation  than  is  u»u«l,  the  memhrunc  may  give  way  at  a  point 
corresponding  with  the  external  wound,  and  niav  snD'er  the  humor 
to  csca[>«.'  Itut  in  the  supine  postuiv,  and  with  nmsclea  relaxed, 
MO  great  amount  of  oscajie  can  thn*  lie  brought  about :  and  it  may 
bi^  said,  U.4  a  general  rule,  that  large  losses  are  almost  always  due 
to  spusin  of  tlie  external  ninscles  of  the  eye.  If  the  surgeon  [wr- 
ceivcs  any  tendency  to  such  sjmsm,  he  should  remove  the  specu- 
lum, cover  the  closed  lids  with  a  soft  ball  of  «la«tic  cotton-woo), 
and  maintain  over  this  with  the  palm  of  his  hand  a  eenllu  and 
uniform  support,  wlticb  must  be  hanlly  pnc^^ure.  whdc  a  more 
profound  aniesthcsiH  is  being  proilucod,  and  the  mu^cle^  nro  thii# 
being  brought  into  complete  relaxation,  so  that  ihe  oporntion 
may  be  safely  pnwccdcd  with.  If  vili-eous  haaairtually  be**n  lost, 
tho  same  precaution  should  be  taken ;  and  only  when  the  (Mitient 

I  [Li»t  itf  viinMiio  i«  o*]>t«iflll}>  prone  U  occur  in  Ti-ry  pruailncBt  ej«it,M  In 
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^M    ifabeotalely  quiet,  with  all  reflex  action  nbolisbM].  should  tlie 

^M    fpeimliiiu  srati)  be  applied,  and  the  eyv  exaniiDed,    If  the  vitirous 

^M    '»  tirni,  anu  jMirttons  of  cortex  arc  visiUv  in  ttic  pupillury  Held,  no 

^M    Kltcnipt  must  be  made  to  reinovi*  tbvrn  bv  prv««urc,  but  only  by  n 

^m    oirettc.  or  Kuclion  lub«-,  or  evvn  hy  u  [«iir  of  lorcei^,  v«ry  deli* 

^M   «Kdy  aufl  (:-Hrt.-t'ully  introdiu-vd ;  and  tlic  vnr«It«  nmy  b«  v»c<\  to 

^M    dtiiii  tbe  i.-<lt:i:'.'4  ol'  I  bo  wound.     'Hk-  ofxralnr  should  Ite  guided, 

^p    wilb   r<-iruni   to  jiorAfveratH'o  in  ruoIi  Piidi^voni,  bv  the  reflulla 

W      wliich  attend  npnn  th<-m.     If  he  aucceeds  in  reniovinj;  fragment 

I       after  fnurment.  and  if  the  onntinuecl  outtlotr  of  vitreous  is  uiiim- 

I       portant  in  fjuantity,  he  may  proceed  until  the  etate  of  the  pupil 

I       (ttislies  him.     But  if  the  fragments  elude  bim.  and  the  vitreoiia 

I      ncapefl  freely,  and  more  eci-ei-ially  if  it  wells  out  in  a  nmniifr  to 

r       denote  lunscular  action,  the  sooner  the  eye  is  closutl  tins  bettor. 

I        litfore  closing  it,  any  projecting  miis»  of  vitn.>ou»  must  lie  L-^ro- 

I       Ivlly  cut  oil'  with  scisKont  ch>»e  to  the  Hurfactt  of  the  uyubnll,  i>i>  us 

f        to  r<-niovu  the  hyaloid   menibrnnc  which  may  form  piirt  of  the 

I        pnXrnaion,  and  which  would  be  liable,  by  separating  the  li)et  of 

K    (he  h'imukI,  Io  |i)h<-c  an  olmlui'le  in  (he  way  of  ihoir  H]ieo<ly  union.' 

V  If  the  vilrcoiiA  ia^  fluid,  ami   ruimiiit;  away  ex-Mly,  rhu  remaininj^ 

5wr(ex  may  l»e  ncgleiited.  and  the  eye  aeoiirod  ;  and  in  every  ease 

iti  which  losa  haa  necurred  the  eompreiuiive  bandiige  nin^r  be  ap. 

f'lied  BO  ttrmly  [onlv]  as  to  ntfnrd  complete  and  sieady  aupfmrt  to 

tlje  eyes,  and  to  render  them  eoniparatively  immovable,  while  at  the 

**ame  time  it  preserve!*  the edces  of  the  wound  in  perfect  apnosiiion. 

The  accident  of  inlniocnhir  bfcinorrhage  from  n  choroidal  ve*- 

^**«1.  to  which  reference  has  already  been  made  as  an  nciasionai 

^^otisequence  of  a  sudden  and  targe  escape  of  vitrcona.  is  one  which 

^R^  have  never  witnented  exi-epting  in  the  operation  of  Hap  extrac- 

^fcioa  ;  but  which  might  doubtless  occur  after  any  of  the  forniis  of 

^^^  ninavfrw!  corneal  section,  nnd  ]ierhap«  after  a  suction  of  any  kind 

"*  II  nu  eye  which  was  the  subject  of  cboroiilal  degonenition  or  di»- 

^Me.     it  diflanw  itwlf  by  an  uoxing  of  blond  t'l-'nn  ihe  cyelmll 

%ftcr  the  rciiiovwl  nf  the  catanict;  an  oozing  which  fn-ftt  pnslioa 

P forward  the  vitreous,  and  then  shows  itstdf  a*  n  cooguium  0[)eit> 
iiig  the  wound.  The  hft>morrbagc!  not  only  derncbti:!  the  retina 
^'rotn  the  choroid,  and  thiia  dealroya  the  eye  «a  an  otyan  of  vision, 
liut  it  also  Hlla  and  distends  the  ai.-lerotic,  iind  oocnsiouA  intense 
jMtin.  followed  by  tedions  inflammation  and  sujipumtion.  In 
order  to  anticipnte  these  conHcrjuences  it  is  desirable,  whenever 
the  escape  of  the  lens  is  followed  by  blce<nng  from  behind  the 
vitreous,  to  enucleate  the  eyeball  without  delav,  while  the  patient 
is  still  under  the  influence  of  an  auicsthetic  An  alternative 
course,  which  would  hnve  the  sole  ndvimtagc  of  IcHving  a  better 
■ttimp  for  an  artificial  eye,  would  be  to  remove  only  the  anterior 
portion  of  ibc  glolrr,  including  the  ciliarA'  ntgion,  to  apply  a  suiutl 
sponge  soaked  io  solution  of  perchloride  of  iron  to  ibo  »cli>rotic 

<  [Arlt  iiilTim  IKhI  h  prmruilliii;  livnil  of  vilri->iut  tip  left,  rnlhcr  thnn  to  run  nny 
rlikuf  nii-lni!  flirt hrr  [mitruiiuu  t>_v  tliv  ntlcmiic  Ui  I'Ul  il  iitT;  lli*  |>nilH)ui»)  |a>ill'in 
It  otlni  ilra«ii  Imclt  iiitu  Uii'  kIiiIm"  in  ItiH  i:'"Iitmj  <•(  n  fpw  binir",  mid  llii-  h-'iilinit  iif 
IW  wound  U  dot  fainitvTi.il.     Sec  Arlt,  Orar/t  unit  Satmitelt,  llmulbiuh,  ni,p.SO&.] 


cavity,  ftnd  to  retnin  it  there,  by  the  Jinn  prcHoare  of  a  l>aiuliii(e 
over  'spontte  cnnii>re«seB,  until  alf  tendency  tn  bleeding  hud  cea&ed.' 

When  the  extraction  of  cataract  is  coin]ilete(l,  the  patient  must 
bt' ciirefiiliv  and  cinsely  watchvd  by  a  nurse  or  some  intelligent 
IH!r»un  until  tbc  etlect  of  the  nnwslbftic  has  so  far  ]MiF>»ed  auay 
tliut  (.■onecioiisnt'ss  ii^  fully  rctionod.    If  thi»  |ireciiulion  is  neglected, 
the  hnndusc  may  be  torn  off,  or  Ihc  eye  i^lrui.'k  or  olbcrwise  iu- 
jiirod.  while  a  stntoof  Aenii-n>ii-<H>ti^m  coiiliiiui^.     When  perfectly 
rewvered,  the  pntient  should  be  enjoined  to  remain  still  nml  quiet ; 
and  foixl  or  drink  shmild  iw  eiven  or  uithlii-lil  tut  circnni^tiuK'vs 
may  indicate.     The  »>nrgenn  should  make  hiit  tiritt  viitit  iiIh^uI  mx 
or  eight  hours  after  the  operation  :  by  which  time,  if  all  is  going 
on  well,  the  niiin  felt   on  restoration  to  conseiousncss  will    have 
greatly  Rnliaided.     The  bandage  should  lieexainined,  and.  if  neces- 
sary, readjnsted;  and  if  its  pressure  is  a  matter  of  complaint  it 
niJiy  be  somewhat  relaxed  ;  liui  if  it  is  well  in  place,  ami  the  eye 
conifortabiv.  it  is  better  left  ulone.     An  ancxlync  should  be  pre* 
Scribed  — usuallv  either  eblond  hydnile  or  nioridiia,  and  the  latter 
by  prefercnec  it  there  is  jHiiii — to  be  lukeii  only  if  rcfjuired :  and 
a  "  niifht-eiip,"  in  the  shu;>e  of  a  little  spirit  and  water,  or  negus, 
may  sometimes   lie   reuomnieinled.     The  second    visit  »houtJ  be 
made  al»out  Iwenty-four  hours  after  the  o|ierat)0n.     If  the  wye  i« 
fteiierally  eoniforlable,  and  there  is  no  worse  complMiiil   than  of 
Blijtbt  oi*caaional  pain  attended  by  some  e!>ca[)eof  Huid.  everything 
may  lie  left  alone  for  twelve  hours  longer;  but  if  there  is  |ierma- 
nent  uneasiness  the  bandage  must  be  removed  and  reapplieil,  iinil 
if  the  course  of  the  operation  was  in  any  respect  abnormal,  or  if 
the  npper  lid  is  in  the  least  swollen,  it  should  be  gently  raised,  anJ 
the  eye  examined  by  the  light  of  a  single  candle  in  an  otlicrwjjie 
durkeiH^<1  room.     It  is  not  always  necessary  to  look  at  the  wound, 
but  only  at  the  tower  part  of  the  cornea  and  uf  the  pttpilbiry  »\«<*. 
If  all  i«  well,  the  surfai-eof  the  upper  lid  will  l»e  pertcctly  naliir.il, 
ihoeonieji  clear  and  bright,  the  fibrous  structure  of  t  lie  iris  visible, 
the  conjunctiva  not  swollen  and  only  nio<Ierat«ly  injected,  and  tbe 
disobarvc  trilling  in  finanlity,  consisting  of  a  small  overflow  of 
aiiucou.-i  humor,  together  with  tears  and  eoujunclival  mncus.    If 
no  soft  matter  was  left  behind,  the  pupil  should  lie  clear  nnd  black; 
hut  if  the  cortex  was  not  entirelv  evaouateil,  the  pupil  will  l« 
more  or  less  oocu|)iet)  by  whitish  tiocculent  material. 

In  contrast  to  thi-se  favorable  conditions.  es|iceiall  von  thececoi 
day  after  the  operation,  the  upper  lid  inav  be  tumid,  or  with  » 
of  its  natural  wrinkles  etfaceil,  and  the  discharge  may  lie  lot»gi 
in  quantity,  and  of  a  purulent  or  muco  purulent  character,  \V 
the  lid  \*  raised,  the  conjunctiva  may  bo  found  more  or  less  clie- 
mnsed,  the  cornea  mon,-  or  le*s  cloudy  and  concealing  the  iris,  ami 
inlillntte<l  with  pus  in  the  neigh lHirhoo<l  of  the  wound.  As  long 
as  there  is  not  more  than  tliis.'^  there  is  still  hope  of  saving  the  eye, 


i 


*  [ll  Ubttut  to  kvald  tbo  n<c«f  |iitrcltl«ridc  of  Iron  If  [iawll>]»,  for  frar  atcta»- 
inn  aiihetiatii  or  tvnUvctimi  "f  iW  cuiijilnrtiviil  Mc,  an  accidcat  vhUb.  ai  *• 
bavu  wilMaaed,  may  inurfcre  «iUi  Ibe  Mewquaiit  wearing  of  an  anlUvial  «j«  ] 
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aitbongh  it  ia  exposed  to  extreme  risk  of  a  twofold  cbsinicter. 
The  sappuration  of  the  cornea  may  pasB  on  to  complete  sloughing 
of  that  iiienibrane,  op  it  may  spread  by  contiguity  to  the  iris,  and 
ineither  case  it  will  excite  suppuration  of  the  eyeball  generally. 
If  the  purulent  intiltnition  should  encircle  the  cornea,  instead  of 
being  limited  to  the  parts  about  the  wound,  or  if  the  cornea  gen- 
erally is  not  merely  hazy,  but  opaque,  all  expectation  of  a  success- 
ful isane  most  be  abandoned.     So  long,  however,  as  there  is  no 
eridence  of  pas  in  the  anterior  chamber,  and  so  long  as  the  mani- 
feat  changes  over  the  lower  half  of  the  cornea  do  not  exceed  the 
limits   of  superSciitl  epithelial   swelling  or  disturbance,  so   long 
treatment  may  be  employed  with  a  prosf^ctof  benefit      It  is  hope- 
less t"  attempt  to  combat  the  asthenic  inflaniniation  by  any  "  anti- 
phlogistic" means;  and  the  plan  advocated,  and  sometimes  suc- 
assi'ully  practiced,  by  VonGraef'e,  resolved  itself  into  compression 
mi  hot  fomentations.     The  compressive  bandage  was  firmly  ap- 
plied over  more  carefully  adjusted  pudding  than  usual  ;  and  was 
removed  for  half  an  hour  every  four  hours,  in  order  to  make  way 
fwa  bag  of  boiled  chanioniilc  flowers  as  hot  ns  thev  could  lie  borne. 
Under  the  employment  of  this  method  the  snppunitive  process  has 
eotnetimes  been  checked,  the  discharge  lias  subsided,  and  healing 
nfthe  wound  has  taken  place,  leaving  a  closed  pupil  to  be  remediea 
by  a  subsequent  operation.     In  England,  fortunately,  nuppuration 
of  the  cornea  is  a  rare  event,  whiiji  ia  scarcely  ever  produced  ex- 
cept by  the  influence  of  an  overwhelming  predisposition;  and  I 
have  not  for  many  yeai-s  seen  a  case  of  it  which  waa  not  complete 
and  hopeless  from  the  first.     Hut  on  the  Continent,  where  there 
is  a  greater  tendency  to  suppuration  among  the  poorlj'  fed  classes, 
Diany  surgeons  have  lately  advocated  the  local  application  of  solu- 
tions of  quinine;  and,  in  addition  to  this  and  to  Von  (Sraefe's  treat- 
ment, I  should  be  disposed  to  have  recourse  to  the  administration 
of  quinine  hypodcrmically,  and  to  the  use  of  suitable  doses  of 
alcohol.     Dr.  Braun,  of  Moscow,  has  published  within  the  last 
few  years  the  remarkable  statement  that  at  one  time  he  lost  45 
per  cent  of  his  cataract  extractions  in  hospital  by  sloughing  and 
low  forms  of  inflammation,  the  patients  being,  of  course,  the  oadly 
nourished  Kusaian  peasantry,     fie  then  commenced  the  ayatematic 
administration  of  alcohol  in  rea;ular  doaes,  a  few  days  before  the 
operation.nnd  continued  it  until  the  ultimate  result  was  declared. 
In  tho  first  year  he  reduced  his  losses  to  15  per  cent.,  thus  saving 
twothirds  of  the  eyes  which  would  previously  have  perished  :  and 
in  subsequent  years  he  obtained  still  better  results.     It  seems  to 
follow  tuat  feeble  and  marastic  patients  should  be  prepared  for 
cataract  extraction  by  a  period  of  good  diet  and  tonic  medicines  ; 
and  that  they  should  take  a  little  alcohol  daily  both  before  and 
after  the  operation.     If  any  threatening  of  sup|iuration  should 
appear,  a  drop  of  the  solution  of  hydrochlorate  of  quinine  (in  the 
strength  of  two  grains  to  the  ounce  of  distilled  water,  with  a 
single  minim  of  dilute  hydrochloric  acid)  should  be  placed  within 
the  lids  every  four  hours ;  and  careful  presanre  should  be  alter- 
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iiatcKl  with  hot  fomciitiilionft.  If  the  coii<litioii  of  the  eye  ^houldj 
)h-  ni:iiiifu4lly  liopi-lu-'s,  ihu  ^wolltiii;  of  the  lid'*  iucrea-siii^,  nnJ  the 
cortmu  liouoiiiinK  iiiiiven*ally  o|^HU|iie,  free  iiimmiw  should  \te  iniulft 
through  the  gcRTOliu  hetwcen  the  mu^le»,  in  order  In  diminiflh. 
tetifioi),  roll  eve  pain,  and  permit  tlie  «»oa|H>  of  pna  and  sloughs.  If 
niiitterti  should  mend,  iho  ditiohiirj^e  (liminiBhing  and  retnniinff  tn 
II  ninwMiH  L-haracti-r,  tlie  9«i?Ilini(  suhsidinir,  the  wound  henUngr 
and  a  portion  of  the  cornea  retaining  its  ininspareiK'V.  then  the 
trcHtoient  already  indicatetl  ehoulil  he  i-'oiitiiiued  nuttl  Cf>iiva1««- 
cenee  is  established,  in  the  hojie  that  an  artificial  pupil  may  uiti-- 
malely  restore  [in  fionie  mejisiirt-l  the  eight  whivh  has  hecn  so| 
much  jenpardiKi-d. 

In  tlK.-  iipi^ratidu  whicli  has  heeri  <]e)wribcd  it  may  lie  ftniil,  fui  ik 
general  rule,  if  no  iri«  is  left  eiitantrk'd  in  the  extremitifs  of  th« 
wound,  hikI  if  the  whole  nf  the  tioricx  is  removed,  that  lie:)lirig  hy 
prliiiary  niiiim  will  lake  plaie  wirhont  pain  or  irritation,  and  that 
exoellfiit  vision  ivill  Ik^  olilained.  [f,  on  the  contrary,  the  irift 
should  he  entangled  as  deaorihed,  nr  if  nay  cortical  aubstaiicc  is, 
left  hehiud,  either  het-aiise,  being  still  transparent,  it  eludes  obser- 
vation, or  beiranse  an  escaiw  nf  vitreous  interferes  with  its  removal, 
then  although  an  ultimately  successful  issnt-  may  in  mo^t  cases  hfr 
cx[«-'ited,  rut  this  issue  is  only  arrived  at  aft«r  a  periiKl  of  inoroi 
or  less  seveiv  and  protracted  irritation  and  delayeil  nuulid^,  whieh 
U  often  attended  hy  iritis,  and  wUn^li  in  «'>uie  cjises  leiuli  lo  wuat- 
iiig  of  thecveball  and  |o««  of  eight.  The  iritis  i^^cldnni  of  n  seven' 
eliaractcr:  nut  it  ia  ni-arly  always  attimdt'd  hy  the  fonnntion  of 
iiiernbriiiies  in  the  pii|>il  which  re<piiivH  sw^ond  ojicraiion  (or  their 
removal;  and  the  dflayt'd  healing,  whicli  caiise-i  the  li|>aof  this 
secridu  to  he  sepn rated  by  lynii>h.  and  tbn«  gives  a  |ier<ce|ilih)« 
width  I"  the  eioatrix,  nearly  ahvav:*  altera  the  vertieal  i-urvatorei 
of  tht-  cornea,  tind  produces  n  degree  of  astigmatism  whiidi  may  bd; 
corrected  by  a  cylindrical  glass  if  recognizeti,  but  which,  if  nofc 
recognized, gii?ally  interfere*  with  thoacuteneaof  vieion.  In  order 
to  guard  as  iiinch  as  possibio  against  these  complications,  it  is  in 
tho  first  jilaee  desinible  to  make  every  (.■ndeaivor  to  Icsvl-  the  in^ 
jjerfectly  free  within  the  anterior  chamber.  The  bcjtt  iiR^thodof. 
making  the  iridectomy  has  already  been  deserilwd;  but  however 
well  this  jmrt  of  tho  oix'ratioti  has  been  done,  the  cut  extrctnitics 
will  sometimes  he  pusljcd  out  by  tho  advancing  leaA,  ami  will  be 
left  in  the  corners  of  thu  incision.  When  there  has  been  no  lo« 
of  vitreous,  the  (Hisition  of  the  irin  slmiild  lie  looked  at  liefoi-e  el<»- 
ing  the  liils,  when  the  oortex  ha.'t  been  as  far  as  jmssible  removed. 
If  nny  prohtinne  in  discovered,  it  may  sometimes  he  reduced  by  the 
extremily  of  a  probe,  or  by.itroking  the  corners  of  the  wound  with 
the  back  of  the  vulcanite  spoon  ;  or  it,  may  be  lokcu  hold  of  with 
fine  iris  forceps,  the  sharp  teeth  of  which  have  tieeii  filed  ofi'.  and 
gently  replaced  within  the  anterior  ebainber.  If  none  of  these. 
melbods  siieceed.  the  prolapse  may  lie  excised,  for  whieh  purposa 
it  must  be  seized  with  ordinary  iris  forceps  and  cut  Hway  with 
Bciasors.     The  finest  scissors  of  Xoyes's  jiatteni  [Fig.  53,  paige  Itt2, 
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or  De  Weeker'e  iris   scisBors,  Fie.  66,  page  259],  will  be  found 
the  beat  for  this  purpose,  and  their  jioints  must  be  inserted  fairly 
within  the  lips  of  the  wound.     Excepting  in  a  jMitient  of  extra- 
ordinary Bteadinees,  forceps  Bhoiild  only  be  applied  to  prolapsed 
iris  under   complete  ameethesiu,  since  otherwise  a  movement  of 
the  eyeball  might  lead  to  an  extensive  detachment  uf  the  remaining 
portions  of  the  membrane.     If  there  should  be  loss  of  vitreoua,  a 
prolapse  of  the  iria  moat  usually  be  left  for  sulisequent  treatment. 
In  all  cases,  and  more  especially  if  the  course  of  the  extraction 
WES  in  any  way  abnormal,  or  if  it  was  either  known  or  su3[)ected 
that  any  portion  of  cortex  was  left  behind,  it  is  desirable,  after 
the  Becond  day,  to  examine  the  eye  daily  for  at  least  a  week  from 
the  time  of  tne  o^^ration.     For  this  pur|iOBe  the  patient,  being 
comfortably  seated  in  a  darkened  room,  the  pad  and  bandage  l)eing 
removed,  and  the  edges  of  the  lids  freed  from  adherent,  necretion 
by  the  cnrefnl  use  of  a  morsel  of  sponge  wetted  with  warm  water, 
Bnould  be  told  to  look  downwards,  keeping  both  eyes  still  closed. 
The  surgeon  may  thou  carefully  raise  the  upjier  lid  of  the  eye 
operated  upon,  and  may  make  his  inspection   by  the  light  of  a 
single  candle.     If  all  is  well  the  edges  of  the  wound  will  \w  in  ap>- 
position,  the  conjunctiva  only  slightly  eongested.  and  the  pupillary 
tfuee  bright  and  black.     Tne  bandage  must  be  imn)e4luitc!y  re- 
applied ;  and,  if  any  of  the  conditions  are  tes!>  favorable  'ea|)ectally 
if  the  wound  should  be  at  all  ojien,  or  if  vitre<ms  should  be  escap- 
ing), it  muttt  be  reapplied   in  such  a  manner  as  to  give  firm  and 
carefully  regulate!  eujiport      On  the  thini  or  fourth  day  after  the 
Operation,  if  the   conjunctiva!   redneas  is  in   excess,  if  there  is 
entangled  iris  at  the  extremiliea  of  the  wound,  or  if  any  cortical 
tabstance  is  visible  in  the  pupil,  a  drop  of  a  four-grain  solution  of 
atropine  should  be  instilled  when  the  compress  is  removed,  and 
riiould  be  repeated  at  least  daily  until  all  irritation  is  subsiding  or 
has  disa]ipeared.    As  a  rule,  the  compressive  bandai;e  may  be  laid 
aside  dnnng  the  daytime  after  the  fourth  or  tifth  day,  and  the 
eyes  may  i>e  aci-eened  from  light  by  a  large  paper  shade  ;  but  the 
Mtndage  should  he  worn  at  niglit  for  at  least  a  week  longer,  in 
order  to  atfonl  support  to  the  vessels  against  the  greater  tendency 
to  congestion  whicb  is  incidental  to  the  recumbent  posture.     At 
any  time  during  recovery,  if  there  should  be  manifest  iritis,  a  leech 
or  two  may  be  applied  to  the  temporal  region  near  the  margin  of 
the  orbit,  and  atn>pine  may  bo  used  three  times  a  day;  but  no 
benefit  is  to  he  expected  from  the  employment  of  mercury    If  irri- 
tation is  manifestly  kept  up  by  the  presence  of  cortex,  this  may  l>e 
removed  by  the  very  careful  use  of  a  suction-curette  through  a 
small  opening.     If  the  iris  is  entangled  in  the  extremities  ot  the 
wound,  and  the  entangled  iH)rtioija  project  as  little  nrominences 
distended  by  aqueous  humor,  they  may  lie  pricked  witn  a  cataract 
needle  and  suftered  to  collapse,  after  which  they  may  be  touche<i, 
in  the  lightest  possible  way,  with  a  point  of  diluted  nitrate  of  silver. 
If  the  prolapB^  portion  should  again  become  distended,  the  best 
plan  is  to  sever  ite  connection  with  the  main  body  of  the  iris. 
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This  m»v  lie  Hono  In-  a  sinjcle  tliriiBt  of  a  twn-edjfed  cutting-nwNlIe. 
enlereil  at  (he  t-onieal  margin  immediately  li«liiw  the  nrcyect  ion.  anil 
directed  from  before  hacfcwurdx,  and  a  very  little  uowiiwnnis,  so 
that  ite  jioint  may  not  ininrulhcciliurv  liody  or  prOMw»v«.  I  hiring 
the  coiirw.-  of  all  such  foiitinjjoiK-ics  iw  Ih'ii^v  ti"»v  iMi<lcr  i-i>ii»iiicrii- 
tion  tLcfiirit'nd  bealllj  should  be!^n|j|Mirti'd.quiniiw:tlioiil<i  nsn.-illy 
bo  !KlniiTii''tiTiid.  [uiiti  '.bonlil  bo  foiit.rolloil,  and  wncli  loiail  npplii'A- 
rioiiii  HKntl'ord  ibtjin-ati'St  anioniit  of  roTufort  should  bc«iii|>loyed. 
If  (li«  irrilatioii  should  paeis  into  a  chrnnu-  stAt*i  nnd  the  conjuno 
tiva  shiiuld  be  much  itwolieii  or  eonecsted.  the  violation  of  (fuuiine 
mav  generally  be  instilled  with  inlvaTitage,  r>r  the  lower  retrotaraal 
fnkl  may  be  carefnlly  tonched  with  an  aatringent.  If  the  edges  of 
the  lids  Iwcoine  sore  and  tumid.  llu'V  may  be  pencillinl  onec  s  day 
with  a  Miluiion  of  nitrate  of  silver  of  from  twoto  ten  grains  to  the 
ounce,  and  afterwards  anointed  with  snmo  »impii?  cenito 

There  are  ft-w  more  truublesome  com iiliunt. ions  in  these  vomh 
than  Mpasm  of  the  orbicniuritt  mnKcie.  iirinhiL-inj;  inversion  xf  the 
lower  lid,  ami  eoateet  nf  it;*  lusties  witn  the  glolio.  It  \»  theoret- 
ically easy  to  overcome  the  invorttimi  by  i»lri[>«  nf  stick ins-plaKier, 
or  by  jxiiiiiing  the  cheek  with  oonrractile  collodion;  and  itneh 
means  may  for  a  short  time  he  tried.  I  have  oeldom  fnniid  thcni 
siieccs-sfiil ;  and  the  earlier  a  striji  of  nkin  and  Bubjaeent  niiist-lc  is 
removed  from  the  lower  lid,  the  more  reason  will  the  siiiveon 

Gnerally  have  to  congratulate  himBelf  npou  the  com-ae  whicn  he 
s  I'ursncd.  The  strip  slumld  be  very  narrow,  or  its  removal  may 
proiluce  eventual  ectropiiim :  tmt  tt  should  be  as  near  as  |>os»ible  lo 
the  tarsal  margin,  and  should  inclmie  the  muscle  down  to  the  car- 
tilage. v\  single  tine  suture  may  be  placed  in  the  middle  of  the 
wound  ;  but  it  i*  not  very  material  whether  this  is  done  or  omitted. 
Severe  iritis  after  caturuci  extraction  may  extend  to  the  choroid 
and  eyebati  generally,  ami  niiiy  terminate  in  wasting  of  tbw  i;lol>e. 
^ndi  an  isi^nc,  however,  is  not  very  eonnnon:  antl  recovery  gen- 
(jnillv  tnkvs  place,  leiiving  an  organ  tninv  or  le^  dannigcr),  nml  a 
pupil  more  or  le*rt  ocrchidcd  by  false  membraiie!».  If  tbei*e  metn- 
tira lies  tire  tlelieate  they  may  be  liioeratcfl  with  Iwom-cdleaiiiewird- 
ing  Ui  Ml'  liowman's  metliod.  aln^ady  ik-.'«cribed  [or  with  »  ^in^lo 
needle] ;  and  if  the  iritis  has  bei>n  trifling,  or  scaffely  perccpliule, 
and  has  soon  subsided,  ibis  secondary  ojreration  may  tie  doiiC 
within  a  month  or  six  weeks  of  the  primary  one.  In  some  in- 
stances the  contraction  of  tin?  memhmnea  drags  ujion  the  iris  and 
maintains  a  elate  of  chronic  intlaTnmaiion,and  tlien  their  divisimi  or 
removal  can  hardly  be  undertaken  too  somi  i  but  whenever  i  he  eye 
is  improving,  it  is  better  to  let  it  forget  its  first  trouble*  liefone  il 
is  called  u^h'ii  to  undergo  l*resh  ones.  When  needle*  can  be  n«ed, 
it  is  generally  practicanle  In  furni  with  Iliciii  an  o|<ening  in  the 
fitualnni  of  the  natural  pupil,  leaving  nnditvturbed  any  adventitious 
formation  which  may  occupy  the  gap  in  the  iris,  and  may  tosotne 
extent  remove  anyootical  disadvantngi^s  which  ibis  gup  might 
otherwise  occasion.  When  the  nicndiranea  are  tough,  and  formed 
from  a  large  original  deposition  of  lymph,  it  is  nsnally  de:*ini)>l« 
to  remove  part  or  the  whole  of  them  from  the  eye.     This  may 
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Nnnetimes  be  Hnne  by  a  Mmple  iridecroiny,  dotvnwnnls,  or  down- 
muda  and  iiiwartls;  Itiit  tne  iridecloniy  often  iweiil;*  oiMvitiw 
vbk-h  are  more  deeply  situntetl,  an<)  hence,  where  there  \in»  h«eii 
mnch  intlaraniatioii,  it  la  generally  better  to  vut  out  the  oentnil 
mass  of  iris,  lymph,  am!  wipsiile.  prior  to  any  atleinpl  to  remove 
it.  Operations  for  this  piirj>oee  have  Let'n  lievJBoil  and  perfected 
bolli  hv  Mr,  ISouniun  uiid  by  JI.  di;  Wockcr.'  In  Mr.  Uowiiinn'a 
mcthpii  u  broad  [Hn(.v-kiiit'c  \»  pu«hi.-d  thrun^b  tlie  ix>nieo- sclera  I 
juiictiiin  and  iris  ns  tuMT  to  tbit  ciliary  miir);in  of  the  tatter  as 
[osAibl*.-.  Fine  f«ci»si>r*  are  then  tntro(iui,vd,  wiib  oik-  blade  in 
fnwil  of  the  iri*  ami  one  behind  il.nre  carriwl  lo  one  extremity 
of  the  wiiniid,  and  are  mnile  to  divide  the  iri^  and  adventitious 
Beinl>r:inet»  to  a  poitii  Just  beyond  the  fiirtlier  marifin  of  the 
nntiiral  pupil.  The  siifsors  are  then  moved  to  the  other  extrem- 
ity of  the  wound,  fi-oni  whence  they  make  a  Hecond  cnt,  u-onvere- 
ing  to  and  meeting  tbe  lintt.  so  that  the  two  scistior-eiita  include 
atriangnlar  i«ece  of  iric.  of  whii-h  the  incision  made  by  J  he  knife 
forme  the  bnKc,  and  which  is  then  withdrawn  from  the  eye  by 
forceps.    M.  dc  Wccker intriMlnw*  two  tmrrowcr  lanco- 

I  knives  Hi  oni"C,  one  on  cjicb  eido  of  the  ci>rnc».  nnd         Fi»  we. 
from  the  i-viitre  of  caeb  ineii«ion  inake.it  two  divergent 
iciit«or-euiit,  M)  that  the  four  may  include  a  ci-ntrsi 
tiMl  uundrilateral  piece  of  iris,  which,  when  extracted, 
will  leave  the  impillHry  i>[ia(-e  wholly  free.    In  ebons 
inf  between  these  meilioda  the  snrjreon  should  be 
raided  by  the  irrewter  fncililv  of  acewf*  to  the  opiu|uu 
<le|'0:'ii  which  may  l.-e  offered  by  one  or  other  of  ihein 
in  the  {larticular  case ;  and  they  may  both  lie  simpli- 
fied by  the  use  of  a  ]iair  of  tine  BciBaors  lately  man- 
Dfiacinred  by  Mchbi-s.  Weias,  and  shown  in  l'"g,  lOO, 
which,  as  they  have  one  sharp  point,  render  it  nii- 
rieecsMury  to  penetrate  the  iri»  with  the  knife,     Tbe 
netnliums  di-Jtcriiwd  are  uvunlly  followcil  by  lose  nf 
Tiircnni^,  and  intliel  a  grent  ifhoek  upon  the  nutrition 
f  an  alrejidy  eid'eebled  eye,  so  that  they  aiv  et^'ldoni 
rutUiclive  of  very  brillinnt   resulti*;  more  c«i>ecinl)y 
neither  of  them  ean  be  required  unless  the  previous 
iitlamniation   baa   W-en    prolraded   nnd    cevere.     A 
iiaimcwbat   less  formidable  niethml,  which  may  oi-ca- 
Rionnllv  l>e  adopted  willi   advantage,  i.^  that  of  [)r. 
H[.  D,  Xoyes,  of  New  York.     He   Iraastixea  tbe   eye 
with  a  linear  knife,  making  both  puncture  and  conn- 
te^pu^cture  in  the  8*^>leroeorneal  junction,  and  thna 
obtaining  an  opening  into  the  anterior  ehaniber  at 
each  extivmity  of  the  hori/xmTuI  diunieter  of  tbe  cor- 
ii«a      Ucfore  wiihdrHwing  the  ktiifv,  lie  plungea  its 
Kpoint   lhn>ugli  tbe  ccnti'c  of  the  ('omliiiicd  capsule 
^aiid  UbIkc  mendimnc,  so  as  to  make  an  o|H:-ning  there 

abo.     [le  itext  paaaeo  a  blunt  hook  through  each  of  tbe  extei-nal 

*  [Buth  (b«  DpcrKtioiii  d«i>crib«il  are  due  In  Mr.  Downuii.] 
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wounds,  engager  both  the  hooka  in  the  central  nerforatinn,  aii^ 
teare  this  njieii.  as  far  as  mav  ap]Kiir  desirable,  by  i>uHing  witl*. 
one  book  agnint>t  the  otbcr.  thni;  avoiding  any  dragging  upon  th^ 
ciliary  region.     The  vitroou*  will  gon«rally  project  tbrough  the- 
otieiiiiig  uivm  cittHbliFilK-il,  and  uill  r«ii(l  to  prevent  renniou  of  its- 
(•dg^i*.     Hut  the  lesson  to  he  learnt  from  nil  snt-b  device*,  however 
HiKiec-tsfiil  they  may  I>e,iEt  that  the  opierator  should  strive  to  ivnder 
them  iinnecGi^sary.     Fie  should  mnnaire  hia  iridectomy  with  euch 
care,  and  shouhl  remove  the  cortex  with  such  complctenei**,  that 
no  aoufL-o  of  irritation  ahall   be  left   behind;  mul  he  will  Iheu, 
generally  K|M>iilving,  bu  rewarded  by  uninterrnpted  healing  aud 
hpewjy  rcsturaliini  of  sight. 

The  casv^  whirh  present  mo^t  dilliculty  are  un<)oiibte<lly  thOM 
in  which  it  sccins  nmrcj'ftftry,  for  any  of  the  reasons  already  aasii;ned, 
to  extract  a  cataract  which  is  not  yet  mature.  In  theaeitf,  as 
^nieiiincfi  hapnena,  ihe  pupil  reaiHt.s  atropine,  I  |x'rform  the  oper^ 
atini)  ill  the  ordinary  way,  and  in  the  most  complelt.-  manner  I  can. 
liiil  if  rhe  pupil  van  be  fullv  dilatod,  bo  that  it  can  Ih>  kept  out  of 
ihe  way  of  a  swollen  lena.  t  genenilty  ]iiiniMiire  the  anterior  cap- 
sule with  a  needle,  prior  to  any  attenij)!  at  extraction.  If  uo  irri- 
tation is  produced,  the  puncture  mav  be  reiie^ited  twice  or  thrice, 
at  intervals  of  a  few  days,  and  in  this  way  the  cortex  may  Ix-  wift- 
vued  and  renderLtl  opaque  hy  the  action  of  the  aqueou^i  humor,  so 
as  to  produce  wliat  uiiiy  be  calleil  iin  arlifieial  maturity:  but  ex- 
traction iiiui^t  always  be  iMTforineil  immediately  if  any  pain  or  j»eri- 
conieul  congestion  should  occur.  In  the  preliminary  punciui'e* 
the  needle  must  be  used  wiili  gieiit  cnre  and  gentleness;  since 
otherwi!^  a  hard  nucleus  might  be  dii*'oeated  into  the  vilrcoas 
body,  and  ih-struetive  iiillanimalinn  lighted  up. 

In  some  cases  of  j>erfcctly  mature  cntaract  in  aged  people,  the 
eaiisule  of  ihe  lens  is  strongi-r  am)  more  n-sisting  than  its  attach* 
iiicnt  to  tile  Konnle  of  Zinn.  When  this  i*  .lO,  lhulen«an<l  eajidnle 
may  be  reinoved  losrpther,  with  ilie  capsule  unbroken:  ami  in 
CHtnrni^ts  of  the  kind  referred  to  it  is  always  worth  whiU;  to  make 
the  vxteriiiil  wound  rather  longer  than  nauai,  and.  nf^er  the  iridec- 
tomy, to  see  whether  the  lens  and  capsule  cannot  lioili  be  extruded 
by  gentlu  pretisnre.  If  this  can  l)e  done,  the  eye  is  left  in  the  best 
possible  state  for  rapid  and  perfect  union  of  tlie  incision.  If  the 
tens  does  not  advance,  the  pressure  must  not  l)e  bo  increased  as  lo 
rupture  the  zonule  itself,  and  ihu*  (o  occasion  loss  of  vilreoua.  It 
isl>ette)',  I  think,  to  divide  the  camule  and  proceed  in  the  onlinary 
way.  I'rol'esBor  I'agenstet'her,  (ly  whom  extraction  within  t!>e 
caimnle  has  been  ehielly  iKlvoeated,  is  accustomed,  if  the  ieniienlur 
apparatus  n^isls  pressuif,  to  ivmove  it  en  matae  by  a  sjmon  cmi- 
Btrueted  for  the  puijiose.  There  is  seldoin  any  ditlicully  in  doing 
this,  but  tlie  operation  is  n]it  to  be  follovvcii  by  byalitis.  or  at  least 
by  eel l-prolifora lion  and  turbidity  in  the  anterior  portion  of  the 
vitroons ;  a  condition  which,  although  it  generally  clenra  ap  in 
course  of  time,  may  I>e  fairly  behl  to  nentraiine  the  special  advan- 
tages which  are  claimed  for  the  procedure. 


CHAPTER  XL 

OLAUCOHA. 

Tab  word  Glaacoma,  which  waa  originally  BiiggeBted  by  the 
greeoieh  color  of  the  pupil  in  some  forma  of  the  malaay,  and  which 
wnslong  used  as  a  convenient  general  term  to  express  ignnranee 
Kther  tliao  knowledge,  hns  come,  of  late  years,  to  posseaa  a  per- 
fectly clear  and  definite  meaning  which  etands  in  no  kind  of  rela- 
tion to  its  etymology.    We  now  employ  it  to  cover  the  whole  xeries 
of  morbid  changes  which  are  produced  by  increased  fulness  or 
teDBi»jn  within  the  eye;  and  we  find  it  necessary  to  quality  it  by 
adjectives   expressive  of   diflerent  periods  of  duration,  such    as 
*'  chronic,"  "  subacote,"  "  acute,"  and  "  fulminating." 

Concerning  the  causes  which  initiate  increiised  tension  within 
tlie  eye  we  have  neither  positive  knowledge  nor  even  any  very  weil- 
^ronnded  conjecture.     We  can  entertain  no  doubt  that  the  secre- 
tion or  formation  of  the  aqueous  and  vitreous  humors  is  in  great 
Ineasiire  governed  by  the  nervous  system  ;  and  we  may  reasonably 
Oelieve  that  the  diminution  or  disappearance  of  these  humors  is 
In  great  mcaBare  due  to  exhalation  or  exosmoeis  through  the  cor- 
llea  and  the  sclerotic'     We  know  that  transient  or  temporary 
i  ncrease  of  tension  is  a  common  accompaniment  of  the  paroxysms 
Cif  trifacial  neuralgia:  and  we  also  see  increase  of  tension  ^ as  already 
<3e«cribed}  in  serous  iritis.    Under  both  these  conditions  we  may 
ftirly  assume,  and  in  the  latter  we  cannot  doubt,  the  occurrence 
^f  actual  hypersecretion.     We  know  that  glaucoma,  save  in  a  few 
exceptional  cases,  is  seen  only   in  patients  who  have  passed  the 
inidale  period  of  life  ;  and  wc  may  infer  that  in  them  the  processes 
of  exhalation  and  exosmosis  are  checked  by  some  involutinn  or 
senile  hardening  of  tissue.     We  have  tlierefore  two  good  working 
hypotheses:  the  first,  that  glaucoma  may  be  caused  by  hyjierse- 
cretion  due  to  perverted  nervous  energy ;  the  second,  that  it  may 
"he  caused  by  impairment  of  function  due  to  dcgenerntion  of  tinsue. 
Both  these  hypotheses  may  !«  true;  and  both  will  be  found  to 
harmonize  with  a  great  amonnt  of  clinical  experience.     They  are 
in  no  way  irreconcilable ;  and  indeed  it  is  manifest  that  the  con- 
ditions to  which  they  point  nniy  easily  exist  in  combination,  each 
of  them  intensifying  the  action  of  the  other.    At  present,  neither 
of  them  can  be  said  to  he  proved ;  but  they  are  certainly  supported 
by  high  probability,  and  they  afford  a  satisfactory  bssis  for  sue- 
cessfiH  treatment. 
Suppoaiag  a  morbidly  high  degree  of  tension  to  exist,  the  con- 

1  [See  note  to  psgo  284.] 
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ttjaij  of  tb«  ocular  B^'Stcm  of  htooJ  siipniv  are  emineiitiv  favor* 
akki  to  tU  coutiiiunnire  and  its  increase,  f  he  trunks  of  the  vente 
lUf  [Jcoiwt  (TV  Fig-  1,  (lAge  ID)  pierce  the  sclerotic  so  obli<)Uely  thst 
liU  pre!**>irv  within  the  eve  must  tiecessarily  comprof*  and  par- 
^H}-  v4i.<M>  their  ihannels,  mid  thus  place  an  oliMscle  in  the  vr«jr 
of  ID*  outflow  of  their  content*.  1m  consequent  fulness  of  the  M 
*v)i»,  by  addiiie  to  the  already  excessive  (juuntity  ot'  fluid  in  thu  V 
chduibere,  would  rctnrd  tht  putmiico  of  urtorial  hlooil,  and  «o,  Uoili 
directly  and  indirvctly,  would  i[ii|>odu  thu  cirvulatiou,  would  ch<.'ck 
or  even  arrcsl  iiutntinn.  and  would  ti-nd  lo  llic  prodtictiou  of 
(ctlenia.  TIic  iirferifS  imd  veins  of  the  n-tinii  liciui  into  the  optic. 
iwrvu  Hhno:«t  at  riyht.  unclo« ;  »o  that  Ihwe  vv-wels.  hy  inrrwi&c-  of 
triiHion.nre  soon  voniprccsoil  aguinsl  the  niarffin  of  the  s*;lerotic 
(oraiiicii  iti  such  a  way  as  to  reproduce,  in  the  limited  area  nf  their 
clo6«d  circuit,  the  plienonicna  prodnued  ihrouj^hout  the  whole 
orean  hy  the  obstruction  to  the  veins  of  the  choroid,  h 

I'nder  the  intiiiencc  of  eut-h  conditions,  the  fluid  contents  of  tlie| 
eyeball  must  coastautly  increase,  and  must  esert  a  degree  of  pr^-i*- 
8un-  ujiun   the  ocular  tunics,  and  u|H>n   the  rtruoturon  inclosed 
witliin  llivTu,  of  a  kind  which  cannot  fuil  ti>  tx'  highly  nrcjudicuiL 

The  e lieu t»  u|H)n  the  vascular  system  would  V>e  primarily  to  check  ^ 
the  capillary  vircululinn.  both  by  the  diniiniahed  foR-e  with  whichH 
blood  would  flow  through  the  ftrtcri*-j».  and  hy  the  rosiBtance  oflen-d 
I'V  the  contents  nf  the  vuiti!*.     Sccotidaiily  tn  thi*,  there  woulil  l>e 
distension  of  a  nuniVx'r  of  sninller  venous  chiinnels,  lhn>u^h  which 
the  blood  would  endeavor  to  find  nu  outlet-     ()f  these  the  moat 
cnnopteuons  are  the  veins  which  pierce  the  sclerotic  at  a  shorbfl 
disiHnt.-e  from  the  cornea,  and  pass  backwards  uiuler  the  eoiijunc-™ 
tiva   towards  the  eijualor.     In   health,  the^e  veins,  if  visible,  are 
never  conspicuous,  bul  in  an  earlv  stage  nf  glaucoma  they  lieirome 
tortuous,  and  are  distended  by  dark-uutored  blotnl  to  much  mora 
than  their  iiMrmal  calibre. 

X'pon  the  nervfuis  system  of  the  eye  the  ertWta  are  more  com- 
plicatetl.  The  optic  nerve,  at  its  entrance,  constitutes  the  weakest 
""d  least  resisting  part  of  the  globe ;  and,  under  the  intlucuce  of 
nuui  pressure,  it  is  gradually  forci-d  biickwiirds,  until,  from  bav- 
ina;  been  a  prominence,  it  is  com'erled  into  un  excHvalion  of  vari- 
able depth  The  hiyers  of  the  R'tina  become  greatly  eonii<rt«se«l, 
and  esjiecially  the  nerve-libit;  layer,  us  its  elements  Iienil  round 
the  edge  of  the  cclerotie  foramen,  and  from  this,  as  well  n»  from 
""-'  i""l'erfect  supply  of  blood,  a  tendency  to  atrophy  is  pro<lui'«d, 
wild  vision  l>ei-oinei'  perceptibly  impairetl.  The  arrest  of  nutritive 
(Changes  is  nrohnbly  Tuont  pronounced  at  the  peripliery  uf  the 
jX'tina ;  and  hence  vision  lii-st  tails  at  the  onter  limits  of  'the  field, 
t-oni  raetion  of  the  field  of  vision  is  often  one  of  the  most  consi^cu- 
"«s  ^yinptoins  of  glaucoma,  and  in  ehnmic  chscb  the  contraction 
creej«  in  towards  the  centre  until  sight  is  wholly  lost.  Both  the 
eiisory  ami  motor  filaments  of  the  ciliHrv  n«rve«  arc  al*o  squeezed 
jw  these  nerves  pass  between  the  cboroiif  and  the  sclerotic,  so  that, 
■e  cornea  becomes  partially  insensitive,  and  the  movements 
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the  sphincter  piipillir  and  of  the  ciliary  miuclc  are  ulaggislily  and 
imimV-fllv  [ifrfornivd. 

J'h«  rvitiilu  al)ov«  dcwribed  iirc  «otiimoii  to  nil  oasM  of  ^Imi- 

oonia,  iiDt   t>io  way  in  wliii-li  tlivy  arc  ininiif4^«t6d  will  dvpeiM], 

aJmoiit  eiilin-ly,  ii[«^in  (he  rajiidity  with  wliioli  the  pros^iiro  m  iu- 

craucil.     We  nre  fumiliar,  in  all  or^na,  wiih  a  <;i'enl  ii>k'ritn<H-  of 

fCndtiftllv   incroaHed   jireflaiire,  and  with   an  equal   into]  era  nee  of 

'that  winch  is  priHliiced  siuKleiilv.     In  tlie  eye  ihifl  diO'ereiioe  is 

ftfery  manifest ;  for,  while  chronic  glaucoma  is  liable  to  be  niiH> 

Btakcn  for  atrophy,  acute  glaucoma  ia  liable  to  be  mistaken  for  in- 

f  iUnimation.     I   will  try   to  sketch   tvpee  of  the  four   principal 

variclic*  of  the  disciii^c,  pwmising  only  that  tliey  fade  into  each 

other  by  iin percept ihlc  grudikiioiii<. 

In  purely  chronic  ^luiiconia,  the  prctvure  increasee  eo  bIowIv 
that  it  ntay  duKlroy  llic  ftinutionnl  activity  of  tlie  retina  before  it 
j>roduce«  any  conxpicnou^  vnecnlar  clmiigc    llio  patient,  wlio  ie 
coranionlr  ]ift»t  (he  midille  period  of  life,  become*  conecioiis  that 
Ilia  Ln^ioninry  reading  siiectacles  no  longer  aHttrd  biin  sufficient 
^^elp,  and  he  perhapa  hiiya  a  stronger  nair.     After  a  ahorl  time 
Bihese  alfio  fail  of  their  ct^'ect,  and  he  again  hna  reconnte  to  the  op- 
tician.    This  course  of  evcnta  may  be  repeated  more  than  once, 
liat  at  last  the  patient  becomes  convinced  that  his  ^  eight  is  fail- 
ing," and  he  weks  profeiwional  counsel.     By  this  time  the  vision 
will  be  dietinctiv  subnormal,  both  for  distunl  and  near  objects; 
and,  even  after  tlic  cora-ction  of  a  degree  of  presbyopia  in  excess 
of  (hat  natural  to  the  pi-riod  of  life,  -  bnlliiint "  tyi>e  can  scari'ely 
*ver  bo  read,  or  can  only  be  rend  with  difficulty.     At  this  period 
Hit  is  often  found,  in  pcr«on»  not  previously  myopic,  that  a  weak 
"concave  gluM  will  »oinewhat  iniprove  distant' vision ;  a  certain 
amount  of  myopia  having  ynvu  produced  l>y  the  elongation  of  the 
•Micro- posterior  iixis  of  the  gtolie.  oocaftioncil  by  it»  genera)  dis- 
tension, or  |M,Tha|i*,  in  some  eases,  l>y  the  pusbint;  forwnnls  of  tlio 
Bervsttalline  lens  by  the  excess  of  Hnid  in  the  vitreous  elLiimber. 
Vflw  extent  of  the  field  of  vision  will  iitsn  l)e  diniinisheil,  genenilly 
in  a  somewhat  greater  degree  on  the  nasal  than  on  the  temporal 
nde.     If  the  acutene^s  is  recorded,  and  the  field  mapjied  out,  it 
will   mostly  be  found  that  a  jienod  of  two  or  three  weeks  wilt 
produce  a  change  for  the  wurw  in  both  these  rospocls.     The  ap> 
[■earance  of  the  eyes  may  be   niiHltercd,  but  the  pupils  will   be 
Mmewhat  large,  and  ftlugt^i^b  to  c<inlriu-t ;  and  the  anterior  cho- 

Iroidal  [ciliiiry  |  veini*,  wluL-ii  cntcrge  from  tlie  selcrolic  not  far  from 
the  coriitiU,  will  generally  lie  very  visible.  A  light  linger-toueh 
opon  the  cornea  is  less  productive  of  reflex  contraction  of  ihc 
orbiculnris  than  it  would  In;  in  a  healthy  eye;  and  the  globe  is 
fcnei'libly  hiird  on  ]<nt|>alion.  If  Intth  eyes  are  affected,  as  will 
often  Iiap]<<'ii.  iliey  are  nsually  afiected  in  diHeienl  decrees;  and 
Ihere  eiiii  be  little  doubt  uhout  the  dini;nosis  if  the  worse  eye  of 
the  two  is  also  the  harder.  The  mcilia  are  usually  <iuite  trans- 
parent,  and  the  ophthalmoscoi>e  reveals  very  characteristic  con- 
EtlitioRs.     The  first  inspection  with  the  inverted   image  sliowa  a 
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aomewhat  piillii]  tierv-p-digk,  on  which  the  veins  nre,  as  a  rulff, 
distinctly  larger  ainl  darker  tLan  ibe  arleriea,  whk-li,  by  coiitnist 
it'  Dot  amolutuly,  iiru  pak-  Kiid  Hinall.  The  imllid  disk  is  snr- 
rouiuloil  or  [mrtly  bonicred  by  a  liiio  wliito  line,  the  edge  of  ih« 
scierotic  fortiiiicii,  rerxlvrod  con^pivunuM  hy  tho  oompreesinn,  wast- 
liitTi  Atxl  iiK'reiiced  tranHlticcncy  of  the  i>crvuu8  titwne  which  asu- 
Rlty  »om«\vlmt  conoeitln  it  from  view.  If  slight  prcesure  be  made 
U|»on  the  glol«,  throuf^h  the  metliuin  of  the  upper  lid,  by  the  tip 
of  a  linger,  the  dink  will  lie  seen  to  become  more  niid  \vm  pallid 
alternately,  at  intervals  svncliroiioua  with  iho  radial  pulso;  or 
sometimes  these  alternations  are  seen  without  pre*snr«.  The 
erect  image  showB  that  tlicy  are  caused  by  the  blood  in  the  v«in« 
being  driven  back  from  tho  centre  of  the  disk  towards  or  beyond 
its  periphery  ;  thii«  happotitng  at  tlic  numc  of  the  pulse-wave,  and 
being  ft  distinct  pushing  buck  of  the  venous  blood  to  make  way 
for  (he  entrance  of  tho  arlerial.'  A»  the  blood  recedes  iu  the 
veins,  their  walls  collaptte,  and  no  much  color  upon  the  diak  i» 
monieiitarily  lost,  to  l>e  restored  a»  llie  venous  curitnls  reassert 
themselves  between  the  pulse-wavos,  and  again  distend  the  veiita. 
The  same  method  of  examination  shows  thai  ibu  surface  of  the 
optic  disk  is  more  or  less  uniformly  concjive,  or  converted  into  a 
sort  of  saucer-like  excavation;  over  most  of  which  the  lamina 
crihroea  is  unnaturally  visible,  being  revealed  in  the  same  way  as 
the  edge  of  the  sclerotic  ring.  These  conditions  were  nriginally 
described  a»"iilrnphy  with  exciivHtion  of  the  optic  nerve;"  aud 
if  the  preftfiire  goes  on  iiK-iviiHing  in  the  same  gradual  manner, 
tho  sight  slowly  and  pitinks*ly  fndeji  away. 

In  the  i^ubaeiitc  form  of  ginucoinii  the  characteiiatic  feature  is 
that  the  increase  of  tcuvion  does  not  tuko  place  uniformly  and 
grftdniiily,  but  by  a  suecei*sioii  of  attacks,  cuch  one  of  which  is 
sulhciently  |iroiinuneiMl  to  affect  vision  injuriously  at  the  time, 
but  eaeb  of  which  is  iViMowed  by  u  distinct  remission  and  iioprovo- 
nient.  An  attack  shows  itself  as  a  sudden  clouding  over  of  the 
sight,  ft  aenae  of  greater  or  less  darkness,  which  may  varj-  from  a 
mere  passing  obscuration  to  a  teiniK)rary  extinction  of  vision. 
The  cloud  is  generally  attended  by  pain  in  the  eyeball,  sometimes 
of  a  severe  character.  After  a  short  period  the  vision  rt^iurns; 
but  never  quite  to  the  degree  of  acuteness  which  existeil  before 
the  attack.  It  is  diSieult  to  say  whether  tlie  remissions  arv  due 
to  relief  of  tension  by  some  iiulural  compensation,  as  by  incrcuM 
of  room  guinc<l  at  the  expense  of  the  oplic  ners-e,  or  to  tho  oyc 
becoming  accustomed  to  that  which  was  at  first  unendurable,  or 
to  both  these  eondilions.  Detwecn  the  attacks,  it  may  not  at 
first  K-  easy  to  discover  anything  amiss;  altliough  there  would 
always  Ihj  defective  aceommoilation.and  some  degree  of  abnormal 
hardness.  Hut  after  the  attacks  have  been  several  times  repeated, 
and  espcdally  if  they  have  followed  each  other  at  short  lotervaU 

*  [For  a  prawnUtioi)  at  tli«  gc-ncmlly  ucwplcd  tlicory  of  mnoiu  imlution  in  tkt 
ojillc  (tiik,  v«e  [iHgu  1 10.] 
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of  lime,  the  gUucomatons  Btatc  becomes  fairly  established.    Tliere 
18  high  tension,  contraction  of  the  field,  and  subnormal  acuteness 
of  vision.     A  common,  but  not  a  universal  symptom,  is  the  appear- 
ance of  rings  of  color  aronnd  the  flanicB  of  lamps  nr  candles.     The 
vascalar  system  of  the  eye  ie  more  disturbed  than  in  the  chronic 
form ;  the  anterior  choroidal  veins  are  more  conspicnoua,  and  the 
ocalar  conjunctiva  is  passively  congested.    The  pupil  is  somewhat 
dilated,  often  assuming  the  form  of  an  ellipse  with  its  long  axis 
liorizoDtal ;  and  the  iris  is  often  pushed  forwards  towards  the 
cornea,  bo  that  the  depth  of  the  anterior  chamber  is  diminished. 
The  ophthalmoscope  shows  spontaneous  or  readily  excited  venous 
j-iulae,  and  also  an  excavated  disk  ;  but  the  excavation  differs  from 
t:hat  of  the  chronic  form  as  a  pit  differs  from  a  saucer.     Instead 
of  presenting  a  concave  surface,  it  is  a  hollow  with  perpendicular 
sides  and  an  approximately  level  floor.    It  is  boutided  by  the  edge 
of  the  sclerotic  rin?,  and  it  is  recognized  by  the  fact  that  the 
"vesaols  bend  round  tnis  ring  at  right  angles,  disappear  for  a  apace, 
snd  then  reappear,  after  another  rectangular  bena,  on  the  Hoor  of 
the  pit,  where  they  are  seen  as  if  somewhat  laterally  displaced 
'from  the  retinal  portions  with  which  they  are  really  continuous. 
"Where  they  bend  round  the  sclerotic  ring  they  are  often  distended, 
the  elbow  permitting  a  local  accumulation  of  blood  ;  and  if  the 
pit  is  deep  the  retinal  portions  may  appear  to  terminate  ae  hook- 
lets,  jnat  passing  over  Its  margin.     The  greater  distance  of  the 
deeper  portions  from  the  observer  can  be  readily  demonstrated ; 
witn  the  erect  image,  because  tliey  cannot  l>e  clearly  focused  to- 
gether with  the  retmal  portions,  and  often  not  without  a  concave 
lens  behind  the  mirror;  with  the  inverted  image,  because  the  appar- 
ent parallactic  or  to-and-fro  movement  of  tlie  margin  of  the  pit, 
in  reaponse  to  lateral  to-and-fro  movonieiits  of  the  object  tens,  is 
difterent  from  that  of  the  floor,  so  that  the  pit  does  not  appear  to 
move  together,  as  a  whole,  but  its  margin  and  floor  appear  to 
move  to  a  difl'crent  extent,  or  even  in  opposite  directions.     It  has 
already  been  mentioned  that  the  pit  is  bounded  by  the  sclerotic 
ring;  and  by  this  character  it  may  be  distinguished  from  every 
form  of  congenital  or  physiological  excavation,  in  which  there  is 
always  a  circle  of  nerre-tiasue  between  the  sclerotic  aud  the  e<lge 
of  the  depression. 

The  chief  characteristic  of  acute  glaucoma  is  the  absence  of  re- 
mission. The  disease  commences  with  pain  and  obscuration  of 
sight ;  the  obscuration  never  clears  up,  and  the  pain  never  ceases. 
The  symptoms  may  vary  a  little  in  intensity  from  time  to  time, 
but  the  general  progress  of  events  is  from  bad  to  worse.  The 
stretching  of  the  ocular  tunica  produces  something  which  resem- 
bles inBaniniatory  reaction,  and  tiie  conjunctival  vessels  are  usually 
mach  congested.  Heemorrhages  sometimes  occur  in  the  retina  or 
choroid;  and  the  nutrition  of  the  cornea  suffers,  its  external 
epithelium  being  disturbed,  and  its  surface  looking  like  glass 
which  has  been  breathed  upon,  so  that  ophthalmoscopic  examiaa* 
tion  may  be  wholly  prevented.    The  vision  is  early  and  greatly 
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impaired.  Boon  sinking  to  mere  perception  of  Itffht  or  of  iur&i 
objects,  and  soon  afterwards  being  extinguished  altogettier.  Tad 
"Julminating"  form  difieiv  fmrn  the  acnte  only  i»  the  extreme 
degree  of  tension,  tLc  agonixiiie  <.-barucler  of  the  pain,  and  tba 
loM  of  si^ht  in  the  (.-ourfiu  of  u  tvw  boura  tnsteiid  of  in  tbo  oountt 
of  d«_v8  or  wi-«k9. 

Oil  foniiiaritic  tho  phenomeriii  which  hnvo  ihiis  Iwcn  briefly  de- 
scribed, it:  is  inanil'oiit  thnt  Uu^y  do  not  differ  in  their  v««cntiaL 
natui-e,  hut  only  in  the  degree  and  rate  of  iocrvaae  of  th©  tcinnon. 
Moreover,  the  chronic  form  of  glancoma  in  apt  to  lajtjtc  into  ths 
atibAcu  e;  and  the  suhacute  in  apt  to  lose  itn  n>mi»!tioni^  and  to 
become  acnte.  before  the  natural  termination  of  the  malady  il 
reached.  This  termination  is,  in  the  lii-at  instance,  blindiiv!*^; 
and,  nfter  blindness,  it  wcaeionally  happens  that  the  cornea  may; 
pve  way  and  ibe  eyeball  collanse,  Sometimes  tho  blind  eve  con^ 
tinuca  to  ho  acutely  [lainful ;  uut  more  frequently  the  gfanconH 
atous  pr(K-e«s  urre-slit  it»eir,  and  Moynt  h3'perse<cretion  by  its  very 
intorfervnco  with  UIoihI. supply  and  witli  nulriliou.  Pain  sabsideoj 
and  tension  no  longer  increaspK.  The  eyv  i»  k-ft  of  «touy  hardncMy 
is  insensibh'  to  liglit,  ami  is  tnivei-scd,  in  and  beniiitb  the  conjunc- 
tiva, by  nnmerons  tortuous  and  dilated  vein!<.  Tbc  pupil  is  di- 
late<l  and  fixed,  the  iria  diacoloivd  and  pushed  forwunl.  Ths 
derangement  of  nutrition  often  produces  cataract ;  and  tbo  wbola 
condition  is  descril>ed  as  "Gbuicoina  cnnsummatiim."  i 

Against  glaucoma  in  all  its  forms,  and  from  their  eomnience^ 
ment  to  their  termination,  the  resonn-es  of  the  I'harmncoiML'ia 
are  utterly  useless.  They  are  even  woi-se  than  useless,  for  ihvtr 
employment  wastes  time  and  loses  opportunity.  The  only  remedy 
for  the  disease  is  the  operation  of  indectomv.  Before  ls56,glaa- 
coma  was  justly  regarded  as  being  beyond  tljo  reach  of  any  treat- 
ment then  practievd :  but  tho  opblhalmoeeo|>e,  by  ■showing  tho 
excavation  of  the  optic  ili^k.  cammed  the  int-i-ease  of  tension  to  lie 
more  regarded  than  il  hml  been  prior  to  this  discovery.  Von 
Graefe,  who  had  ohfcrved  lliat  the  csci^ion  of  a  large  piece  of  iris, 
in  nmkingan  nrlilieial  pupil,  was  always  followed  by  marked  dimi- 
nution of  tension,  detennined  to  try  how  the  «me  pro(<e««]ing- 
would  atfect  glaucomatous  hardness;  and  his  experimental  opera- 
tions soon  convinced  him  how  brilliant  was  the  suwess  which  he 
WHS  destined  to  achieve.  Surgery  has  won  few  greater  triuiiiphs 
tliun  the  inclusion  of  the  whole  glaucomatous  clasa  among  the 
inaiailies  which  admit  of  cure  by  means  of  o))eration. 

The  rationale  of  the  relief  to  tension  aftordeil  by  iridectomy  iios 
been  much  discussed,  bnt  is  not  even  yet  a  subject  npon  whii-b 
entire  agreement  has  been  reached.  It  is  obvious  that  the  incision, 
bv  ]>ern)itting  the  esca{)v  of  the  aqueous  humor,  must  both  soften 
tfie  eyeball  and  liberate  its  circulation  :  hut  this  does  not  explain 
the  niattcr,  because  after  n  iiiei'e  |ianic«nt«^s  the  tension  reasserts 
itself  with  great  rapidity.  The  permanent  cttcct  is  probably  due 
to  three  elements, — tirat,  to  the  diminution  of  the  secreting  surliieei 
of  tbo  iris;  secondly,  to  the  removal  of  so  eonsideniblo  a  portion 
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of  the  solid  contents  of  the  eyeball ;  thirdly,  to  the  establishnient 
fif  ft  line  of  comparatively  permeable  cicatrix,  through  which  ex- 
halatinn  or  exoBiiioeie  may  take  place  freely,  in  the  pnsvionsly 
dense  and  rigid  sclerotic'  Whatever  may  be  the  explanation, 
the  fact  remains.  Tension  ie  aetuully  diminished  by  iridectomy, 
and  is  diminished  almost  in  proportion  to  the  size  of  the  piece 
reiiinved,  and  to  the  completenesa  with  which  certain  precautions 
are  observed  during  the  operation. 

Tlie  curative  power  of  the  relief  of  tension  is  not  unlimited.   In 
ever^  case  of  progressive  glaucoma,  at  any  given  period,  the  exist- 
ing impairment  of  sicrht  is  made  up  of  three  elements.     There  ia 
thealksolute  destruction  or  disorganization  of  retinal  tissue, either 
l>y  pressure  or  by  arrest  of  caiullary  circulation,  which  is  com- 
plete<l,  and  is  irremediable.    1  here  is  the  temporary  suppression 
of  function,  due  to  pressure  and  congestion,  which  ceases  as  soon 
HR  the  pressure  is  removed  and  the  congestion  relieved.    There  ia 
an  intermediate  state,  something  beyond    the  latter,  but  not  so 
hiDch  advanced  as  the  former,  aliecting  jiarls  of  ncrve-tissne  which 
do  not  at  once  respond  to  an  operation,  but  which  are  capable  of 
gradual  repair.     The  flrst  element  preponderates  ipi  the  chronic 
Cases,  the  second  and  third  prc|}onderate  in  the  acute     '1  ho  third 
is  common  to  all,  but  is  inslgniticant  in  extreme  chronicily  or  ex- 
treme acuteness.     In  a  chronic  case,  the  operation  will  sometimes 
J)rove  to  lie  altogether  fruitless,  the  atrophy  continuing  its  progress 
Aotwitbatnndiiig  the  relief  of  tension  ;  Itut,  ns  a  rule,  the  surgeon 
may  hope  to  arrest  the  decay  of  sight  at  the  actual  point  wnich 
It  has  reached,  and  generally  to  obtain,  in  the  course  of  three  or 
Jbur  months,  some  degree  of  improvement.     In  a  subacute  cuae,  us 
long  as  the  patient  can  count  lingers,  or  can  discern  large  olijecta,  the 
surgeon  may  ex[ieet  much  immodiate  improvement,  which  for  a 
time  will  slowly  increase.    In  an  acute  or  fulminating  case,  as 
long  as  there  is  perception  of  light,  he  may  expect  the  early  res- 
toration of  almost  normal  virtion. 

Besides  the  types  above  dcscribod,  there  are  certain  irregular 
forms  of  glaucoma  in  which  the  diagnosis  may  be  diflicu't.  In 
some  eases  the  posterior  hemisphere  of  the  eye  may  yield  to  the 
pressure  and  become  somewhat  elongated;  thus  masking  incivaaed 
tension  by  giving  increased  space,  and  at  the  same  lime  producing 
a  progressive  .myopia.  Quito  lately  I  have  seen  a  patient  with 
double  corneal  cornea  which  had  been  for  many  years  stationary, 
but  in  whom  the  projection  suddenly  increased  in  the  left  ej'e,  and 
its  summit  became  turbid  from  disturbance  of  the  epithelium. 
The  turbidity,  at  tirst  sight,  seemed  sufficient  to  explain  the  fresh 
iniiuirment  of  vision:  but  a  careful  investigation  gave  proof  that 
the  increased  projection  and  the  turbidity  were  themselves  the 
results  of  suddenly  heightened  tension,     hi  this  instance  the  pa- 

'  [The  iiii|[frifti'>n  of  Dondi>ri',  IhHl  ^ImicoTnn  inn,v  b>>  m  rnfli'x  neunwis  of  tho  re- 
rrtUirj  nrrvei  of  the  ptp,  (iriftinntlTi);  id  of  dfppndi'nt  uiHin  irrilnMon  of  thi'  nprvM 
or  the  Irli,  Heini  worthier  of  cunsidiTuliun  iliun  eitlier  at  the  auggestiut^s  uSV-rcd 
in  tbeteit.] 
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It  was  somcwlinl  ndvtint^  in  life 
obscurity  iireeeiU  tlicniwlvea  in  tomparnliTelT  yonng  »ulijtrti 
Somo  years  np*  I  wna  coii!)nlte<l  by  ii  (Iraggist's  aMUlitnl.  «f!fd 
twenty,  whose  tiifitory  «tis  that  io  inidciiig  a  strong  mii»ouiar  cffnrt 
tbw  iiiglii  of  bis  lcl>  eye  Ijecanie  oli«;ur«l.  The  obecunirinn  mjiiflU 
iiipfi-jisetl,  atiJ  be  sai'd  thai  fur  a  time  be  tmt  per«p(ion  nf  bciii ; 
but  when  I  aaw  him,  five  hoiire  iiflor  the  coininciiwiiionl  oi  ibf 
Httnt-k,  the  t-ereeplioti  had  retuntod  iit  the  ((oalitalivo  de^iw.  lit* 
l>U].il  was  widely  dilated  and  cirt-nlflr.  the  globe  lenw.  the  v«u* 
«i'  ibu  disk  pulsaiinK.  the  apteries  contracted.  I  made  n  lar«e 
•  ridoi'loiny  wirhoiit  lUday  ;  and  when  the  lids  were  opned  twciitj- 
four  Iiitiir!*  artoriviinlit  vistion  a|>ix^ire4l  to  Ik*  fully  rrolnnil.  ^ 
niore  a*'c'iinit<;  t<\'tinj<,  when  the  tiieafrix  had  (>«o(ne  tirm.nbDivw  1 
t  liKi  the  distension  had  produced  myopia  —  ,',.  wbii-h  ban  wnfti  i*" 
mifhanged.  A  few  montba  ago  a  mao  thirlv-eijtbl  year*  "l"^  ■} 
house  i«iiiiter,  applied  at  the  Royal  South  Ijondon  Ophlbaln'l-^ 
lIoi>[titiil,  complaining  of  short  siitbt,  which  bad  come  on  witliiA 
u  ri-wnt  linio.  and  was  a  8«riou>t  bmdranee  to  him  in  his  buMn*** 
Thi-  dcgTvu  of  myopia  wa«  dererniined  in  the  naual  way  with  c-fMi-" 
cave  U-iiMm,  waH  iinlwl  on  \iU  {Ki[>cr.  and  be  waa  told  to  conioagai'* 
ill  n  w<«ck.  At  the  end  of  a  week  ho  roiorned  as  din-ctvl;  aium 
it  wufl  foiuid  that  ho  then  rctiuircd  glatw*!*  of  considerably  prwie^ 
|)ower  than  thooe  linit  aet  down.  Ait  ophthalmoscopic  examuo^ 
lion  diwrovcreil  excavation  of  both  o]iiic  disiks,  going  quite  nuts' 
the  iM'Ici-otic  inargin.  and  so  deep  Ibnt,  in  the  right  eye.  while  t 
(toiK'iivv  Ictis  of  ^',  gave  a  clear  erect  iiniiire  of  the  margin,  a  lc« 
of  i  wa«  rupiircd  in  onler  to  do  llic  aanie  for  the  Hoorof  the  cup- 
When  ibe  myopia  waa  corrected,  the  acutenesa  of  vi«ion  «»! 
iif>rmal  or  nearly  «);  but  there  was  raanifcet  high  toneion.nolwitb-i 
etMndinit  Ibv  aimicu  gained  by  the  excavation  of  the  di»k  and  hV' 
the  yielding  of  ttio  <Hiilur  tunics.  The  [lalicnt  refiiscd  to  undergti, 
an  oiH-mlion,  allboui;b  forewarned  of  the  {in>t>able  conaoqnence*, 
and  111*  cvtiKi'd  aticmliiiKv  for  a  time.  In  a  few  week*  be  rettinnxli 
-«iying  thai  the  sight  of  the  right  eye  was  nmcb  wor>e,  and  that 
btf  woubl  siihniit  to  whatever  wa»  tfuiu;;bl  advisable.  There  wM 
but  a  small  incrensc  in  the  myopia  ;  and  little  or  no  changv  in  th« 
exi-«\-nlion  ;  but  the  «ciilene«»  of  virion  had  senaibly  diminished. 
1  pi'rfonniHl  an  iridcolomy  on  this  eye,  with  the  niuiHi'ial  result  (bat 
the  ini-i»ioii  dt<t  not  heal  lor  nome  «  ceks,  the  rest  of  the  iris  r(.-inaii>> 
nig  in  eoninct  wirh  the  cornea,  and  the  aqueous  humor  leaking 
Bwav  as  fast  as  ii  was  liwreteil.  At  the  same  time  tlie  [wiicnt  snP 
lertd  intcns«>  {uiii  from  intennittent  nearalgiaof  the  first  diviriofl 
"k  i"'^**'  '"■"'  '*'"  "*'"'*'"«''"*'  of  events  induce^l  nie  toa)><-rib4 
'""^  .Iv'."'''  *<^e8  of  morbid  phenomena,  the  high  ten-ion,  the  exi 
toOMtttlity  of  the  <H-ular  tunics,  the  delav.-.!  healing,  and  tlie  \m\a\ 

iI!iT  "f't^"*'  I»f»vpsi.>n  of  iiervoti,*  iiclion.  The  eve  waa  ver< 
CMvnilly  Iwndnp'.l.  ami  the  neuralgia  wan  kept  in  check  by  small 
ao«wol  qutuiiie  frw|uently  admiiiUlere.!.  At  length  uiiiou  tont( 
piM».  the  )«iit  ahated,  and  th«  cofUuncli\-al  iojeotion  bi-gun  t< 
•aoawv.     I  deferred  any  etnploynteut  of  the  opIttbattMuecope,  of 
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BDf  determination  of  the  Btate  of  vision  and  refraction,  until  the 
consolidation  of  the  cicatrix  was  completed  ;  but  before  thifl  time 
inived  the  patient  again  absented  liitiiBelf  for  a  considerable 
|)eriod.  When  at  last  he  came,  I  found  continuing  excavation 
tnd  nnnatural  pallor  of  the  optic  disk  ;  but  the  anterior  chamber 
Tu  restored,  the  glaucomatous  process  was  arrested,  and  vision 
remainetl  in  the  same  state  as  immediately  before  the  iridectomy. 
He  expressed  his  readiness  to  undergo  an  operation  on  the  left 
eye  also;  but  in  this  the  aymptonis  were  not  urgent,  and  I  ad- 
vued  delay  for  a  time,  in  order  that  we  might  watch  the  course  of 
events. 

Xot  with  standing  the  doubtful  or  even  the  unfortunate  issue  of 
individual  cases,  there  can  never  be  any  question  with  reganl  to 
the  course  which  should  be  pursued  in  every  instance  in  which 
intraocular  hypersecretion  is  discovered.  It  matters  little  whether 
kijli  tension  declares  itself  to  the  touch,  or  is  jiartly  concealed  for 
XI  time  by  the  yielding  of  the  disk  or  of  the  sclerotic.     Such  yield- 
lug  is  in  itself  highly  prejudicial,  and  must  of  necessity  soon  reach 
Its  limit.     As  soon  as  a  state  exists  which  can  be  called  gluncom- 
atoDS,  iridectomy  should  be  [lerfonned  without  unneccBSury  de- 
lay; and  even  when  vision  is  lost  the  operation  will  attbrd  the 
Tiest  means,  short  of  enucleation,  of  relieving  pain.     In  acute  glau- 
coma we  must  no  longer  measure  the  available  time  by  days,  but 
hy  hours ;  and  in  the  "  fulminating"  form  the  delay  even  of  an 
hour  may  be  fatal  to  all  hope  of  the  restoration  of  sight. 

Glaucoma  resembles  cataract  in  usually  attacking  both  eyes, 
but  one  sooner  than  the  other.  There  is  a  curiniis  concurrence  of 
testimony  in  support  of  the  belief  that  an  iridectomy  of  the  eye 
which  first  sutters,  however  sueccspful,  tends  to  hasten  the  out- 
break of  the  disease  in  its  fellow.  I  have  lieard  a  patient  sity  that 
the  operation  "  had  only  driven  the  complaint  out  of  one  eye  into 
the  other;"  and  it  is  generally  desirable  not  only  to  give  explicit 
warning  of  this  prolmbility,  but  also  to  operate  on  the  secoiiu  eye 
early,  without  waiting  for  more  than  premonitory  signs.  It 
sboald  also  be  noted  that  glaucoma  may  be  combined  with  incipi- 
eut  or  even  with  mature  cataract;  and  the  iiurgcon  must  be  on 
his  guard  not  hastily  to  accept  striation  or  opacity  of  the  crystal- 
line lens  as  a  sufficient  cause  for  glaucomatous  inipiirment  of 
sight.  The  subjective  symptoms  in  the  two  cases  are  so  entirely 
diiierent  that  no  error  ought  to  be  po8«ible.  Cataract  does  not 
produce  pain,  does  not  prodnce  any  diminution  of  the  extent  of 
the  visual  field,  and  docs  not  produce  temporary  or  fleeting  ol>- 
Kurattons  of  sight.  Objectively,  it  may  interfere  with  ophthal- 
nioscopic  examination  ;  but  it  is  not  attended  by  dilatation  of  the 
pupil,  Dy  either  active  or  pasnive  congestion,  or  by  any  increase 
in  tension.  If  these  ditterences  are  borne  in  mind,  the  presents  of 
cataract  will  never  lead  an  observer  of  ordinary  carefulness  to 
overlook  the  presence  of  glaucoma. 

In  order  to  perform  the  operation  of  iridectomy,  the  surgeon 
ahnald   be  provided  with  a  spring  speculum  for  sepaniling   the 
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e^veluU,  A  fixation  honk  or  forocpa,  a  laiice-itlinped  or  linear  knife,! 
iris  I'oi'cene  iinil  sci-tsors,  a  liluiit  probe  or  9|iintiita.  t>onie  lint,  cotton*! 
wool,  ftiia  a  hanilnge.  It  is  quite  possilile  to  operate  uithont  an| 
anftstbetic ;  but  to  ilo  so,  tie  ali-eady  stated  in  Ine  previous  obeer-j 
vation?  upon  this  subject,  entails  iiicre»8c?d  and  unnecessarv  riakJ 
lii«tk'sifnw8.  and  Kpa^m  of  tliencular  muscles,  are  serious  sourcw 
of"  danger;  iiud  niav  tKva*ion  cithor  injury  to  the  crjBtnllinc  li>n»,) 
or  hiviiiorrhage  from  smnc  ovor-disi ciiduJ  vessel  which  is  s^uililcnly, 
deprived  of  llic  Miipimrt  iirvviousiy  given  to  it  by  the  inlraoi-ularj 
jirt^siiio.  I'nk-ft*  lliui-e  is  sonic  very  cogent  objvciiou,  couipiet« 
aniv-«tho»ia  should  lie  reffftrded  as  an  essential  piflirninatTi'.  \ 

When  irideotoniy  is  intended  to  fnrnish  an  artificinl  pnpil,  tbdt 
aitiintion  chosi-n  must  lie  that  in  whiidi  tlio  pupil  will  lie  most, 
useful ;  hut  when  it  is  j-ei-t'onned  tor  the  relief  of  tension,  lh« 
middle  third  of  the  uprier  half  of  the  iris  is  the  jort  which  should^ 
usiiitlly  he  removed.  The  resulting  gap  will  bt  partlv  covered  by 
the  npiier  lid,  and  wilt  thfretbre  be  at  once  less  unsiglilly  and  le*« 
dislnrbing  to  vision  than  it  would  be  in  any  other  portion  of  th 
circle. 

The  ehoiuo  of  n  knife  must  de[H>nd  upon  the  depth  of  the  uui 
rior  cliainlicr;  llint  i«  to  siiy,  upon  the  {xiHilion  of  the  leim  iwl 
irii<.  If  the  chiiinbcr  is  of  nuturul  depth,  und  the  plane  of  the  irig 
vcrtiod  or  nearly  so,  a  lanee^hiipcd  blade  may  be  taken.  If  ih« 
iris  is  driven  tbrwards,  go  that  the  liinoe-knife  would  endunger  tho, 
lena  in  traversing  the  area  of  tlio  pupil,  then  a  linear  knife  it 
ne»vssary.  AnK'sihesia  being  complete,  the  [Httient  suituhly  placedj 
and  the  si>ecii[uni  inserted,  the  surgeon  niuke±t  his  RxHtinn  elosol 
til  the  corneal  nmrgin,  opposite  to  the  centre  of  his  intcnde<l  ineiH 
sion.  If  neecssury,  he  slightly  rotates  the  globe,  imitating  th« 
action  of  the  corresponding  rectus  nnistdc,  bnt  never  lifts  or  pulls, 
it,  and  simply  holds  it  stilt,  without  pressure,  when  the  dcsirvdi 
position  is  attained.  If  the  tancc-kuife  lias  been  selected,  its  itoint 
IB  phii-ed  on  the  conjunctiva,  a  little  behind  the  corneal  margin,  im 
the  centre  of  tlic  intended  incision,  and  is  made  to  pierce  the  selc-; 
rotic  und  to  enter  the  anterior  chamber  imjiiediatvly  in  front  of 
the  iris,  liy  a  steady  gentle  thrust  directed  towards  the  centre  of 
the  eycbiill.  As  s(^)onas  the  point  of  the  knife  am  be  scon  throughi 
the  cornea,  its  rlirection  is  cliatiged,  the  handle  being  slo))od  Ij^ek-! 
wants  so  as  to  direct  the  \>nhn  forwards;  und  in  t^iis  position  it 
is  pushed  steadily  on,  the  oper;itor  watcliiti;  the  opposite  margin 
of  the  jinpil  to  see  that  the  point  rides  safely  over  it.  .SupjxMmg 
the  iii|ueous  linmor  to  lie  it;tained,  and  the  oix-mtion  to  he  under-) 
taken  for  the  relief  of  tension,  the  thrust  is  continued  unlit  thej 
parallel-sided  ]tart  of  ttie  tilade  is  fnirty  within  the  chamb«r.  or,| 
with  an  angular  knife,  until  I  ho  external  incision  attains  a  length  of 
six  or  eight  millimetres,  which  will  eorresiiond  to  four  or  six  mil- 
limetivs  of  internal  wound.  The  knife  is  then  x'ery  uenlly  nnJ 
cpiieily  withdrawn,  so  us  to  allow  a  gradual  escape  of  the  anacoua. 
humor.  If  the  knife  is  too  nsirrow  to  make  a  wound  of  ttiedc>' 
sired  lengtl),  the  external  angle  may  bo  enlarged  by  cutting 
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the  side  of  the  blade  as  it  is  withdrawn.    If  the  aqueous  humor 
should  escape  preraaturelj,  before  an  incision  of  sntKcient  length 
bubeen  made,  the  forward  thruat  must  be  immediately  checked 
ind  the  blade  withdrawn,  in  this  instance  again  cutting  laterally 
daring  its  exit.    If  a  linear  knife  is  used,  its  itoint  must  be  plnce<l 
at  one  extremity  of  the  intended  incision,  and  introduced  into  the 
anterior  chamber  nearly  as  far  as  the  mat^in  of  the  pupil,  over 
which  it  must  not  pass  for  fear  of  woundmg  the  tens,     it  may 
then  either  be  brought  up,  so  as  first  to  effect  a  counter-puncture 
at  the  other  extremity  of  the  incision,  and  then  to  divide  the 
bridge  of  intervening  tissue  as  in  cataract  extraction,  or  [follow- 
ing the  plan  suggested  by  Mr.  Streatfeild]  it  may  be  made  to  cut 
its  way  along,  just  outside  the  corneal  margin,  to  the  required 
extent,  or  until  the  escape  of  aqueous  humor  renders  the  presence 
of  a  sharp-pointed  instrument  in  the  anterior  chamber  dangerous. 
The  blade  being  withdrawn,  the  surgeon  should  next  satisfy  him- 
self that  his  incision,  however  made,  is  long  enough  for  its  pur- 
jxtse;  and,  if  necessary,  he  roay  extend  it  a  little  at  one  or  t>oth 
C3f  its  extremities,  either  by  sciBsors  or  by  any  ^mali  knife  which 
lias  a  blunt  extremity  and  a  cutting  edge.     In  all  cases  of  glau- 
«3onia  it  is  of  importance  to  remove  a  sufhcientty  broad  piece  of 
^rie,  and  to  remove  it  in  its  entire  width,  tearing  it  from  its  ciliary 
sttacfament.    For  these  purposes  it  is  necessary  to  have  a  wound 
«f  adequate  length,  placed  a  little  outside  the  cornea.     In  endeav- 
«ring  to  faltil  these  conditions  an  inexpert  or  careless  operator 
may  enter  the  glol>e  behind  the  iris,  may  wound  the  iris  at  his 
first  puncture,  may  divide  the  capsule  of  the  lens,  or  may  entangle 
the  point  of  his  knife  in  the  opposite  pupillary  margin.  All  these, 
however,  are  accidents  which  ought  never  to  occur. 

The  section  being  eatiefactorily  completed,  the  eye  may  be  freed 
from  tears  and  blo<Mi  by  a  morsel  of  moistened  sponge,  or  by  a  strip 
of  sofl  rag.  If  the  muscles  are  quiet,  and  if  the  coniea  occupies  a 
central  position  in  the  palpebral  opening,  no  fixation  will  be 
needed  ;  but  if  the  eye  is  so  placed  that  the  wound  is  not  enaily 
accessible,  an  assistant  must  gently  apply  the  hook  or  forceps  to 
rectify  the  malposition.  If  the  iris  has  prolapsed,  the  surgeon  has 
only  to  take  hold  of  it  and  to  perform  the  necessary  excision.-  If 
it  has  not  prolapsed,  the  closed  iris  forceps  must  be  passed  into  the 
anterior  chamber,  nearly  to  the  margin  of  the  pupil,  and  there  suf- 
fered to  expand  to  an  extent  proportionate  to  the  size  of  the  piece 
to  be  removed.  They  are  then  closed  upon  the  iris  as  it  rises  be- 
tween them,  and  the  plait  which  is  seized  is  drawn  gently  out  of 
the  eye.  If  the  object  is  only  to  cut  a  notch  to  serve  as  an  artifi- 
cial pupil,  the  first  incision  through  the  external  tunic  mav  be 
small,  and  the  scissor  blades  may  be  placed  as  close  behind  the' for- 
ceps as  possible,  so  that  only  the  piece  actuuily  held  by  the  latter 
may  be  taken  out,  and  the  rest  suffered  or  coaxed  to  retiini  into 


'  [To  incite  the  cnrnenl  mnr^in  In  UiU  InUcf  wnv  it  is  bnltcr  tn  iihi  tho  triiiiii;uliir 
.Uriel  knilo  of  Beer  (Fig.  4B,  pHge  1GT),  m  dirucWJ  l>y  Mr  Streulfuiltl.] 
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the  anterior  ebanibcr.  If  the  ohject  is  Ut  relieve  tension,  the 
operatrir  ttits  in  u  (liflcrciit  directioti,  cIosb  to  or  i'v«ii  within  one 
cxtrcniity  ortlio  womid.  und  quite  up  to  th«  citinry  ninrfi^in  of  the 
irift.  lie  tliiHi  t«iri»  tho  piet-c  still  helil  Ijy  the  forwpc  from  it* 
»rtiiohiiiei>t,  m  ftir  «x  tlie  .)tln.'r  oxtromirv  of  the  wound,  liolds  it 
«>oaiewhHt  U|)nn  (he  i'trelch,  and  excisea  it  within  iholip^of  tho 
wound  ns  ht-forc.  If  ttiiy  [lortion  of  iris  remninn  entangled  at  either 
extremity  itn  attempt  may  he  made  to  aeizc  and  Miip  it  out,  or  it 
may  he  gently  replaced  by  a  aniall  spatula,  or  canned  to  return  liy 
carefiillv  mnnnged  friction.  If  it  should  resist  thoee  mea«urea 
it  may  ne  left  alone,  and  dealt  with  on  a  future  occasion.  Tim 
*<iieculuni  should  he  removed,  and  coae^ta  between  the  edges  of 
tbe  inciition  earefnlly  piokcil  out  by  tiie  irid  forwp«.  and  blood  in 
thv  foniuiK'tivnl  sac  taken  away  by  tho  i>oinr  of  ii  bit  of  »[io»ge. 
A  conipreKHivc  bandiigc  mu8t  then  bu  apjilieil  in  (he  ordtnury 
way,  and  the  pntienl  oent  to  bed.  Hy  the  tliird  day,  or  i»oon«r, 
the  vromid  will  usunlly  he  heiilcd  itnd  the  »([UeoUH  humor  retained ; 
bnt  the  blood  iionred  out  by  the  cut  vesBels  of  the  iris  may  ret^uire 
a  longer  time  tor  ilB  alisorplion,  and  may  keep  up  Home  degree  of 
irritation  until  it  is  absorbed.  During  this  [teriod  atropine  shonltl 
be  Hphlic-d,  tho  day  siwut  in  a  dindy  lighted  room,  the  eyes  kopi 
entirely  at  rest,  and  the  compressive  bandage  worn  at  night,  or 
during  rccunibenc^'y  in  the  duvtirne.  As  soon  as  the  blood  has 
disappeiired  and  the  irritation  is  iliiiiinisliins,  the  [Atient  may  be 
enfi'ored  to  eo  into  the  air  in  fiivornble  wejither.  Any  piece  of  iris 
incarferftlv(l  at  t-ilher  extremity  of  the  eicjitrix  ni»y  In-  tre«to<l  a« 
descrilied  in  the  ehaptcr  on  i;Mt«riiot, either  by  punclnre  and  !<light 
enutcri/ation,  or  by  Iteing  severed,  l>y  thelhnist  of  a  culling  noculc, 
from  the  intraoonfar  portion  wifii  which  il  is  coiitinuouet. 

Afler  the  iierforniance  of  nn  irideelomy,  a  reeurrcnce  of  glaa- 
coma  wilt  sonielitnos  l>e  met  wiih.  If  the  irideotomy  had  in  any 
way  been  iin[K'rfei-tly  iiecomiiliahed,  a  second  one  should  be  done 
ailjoining  the  first.  !f  the  iridectomy  had  been  ]»erfectly  accom- 
plished, tlie  second  should  be  opposite  the  first,  so  as  to  form 
what  has  been  called  a  diametral  pupil.  It  will  generally  bo  found 
that  this  procedure  will  finally  overcome  a  tendency  to  increafie  of 
tension  ;  but  it  will  often  fail  to  arrest  the  decay  of  sight,  and  it 
will  be  fullowod  in  some  instances,  by  wiuliug  of  the  eyeball. 
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When  imnairmeDt  of  viBion  cannot  be  accounted  for  by  manifest 
chaBgCB  in  tne  superficial  portions  of  the  eye,  tlic  cause  of  the  de- 
fect may  often  be  discovered  by  ophthalmoscopic  examination. 
The  transparency  of  the  media  snonid  first  l>e  ascertained  by  the 
mirror  alone,  and  the  inverted  image  sboald  be  employed  in  order 
to  obtain  a  general  view  of  the  fundus.  This  having  been  suffi- 
ciently studied,  the  erect  image  may  be  used  for  the  more  exact 
investigation  of  the  state  of  particular  portions  of  the  fleld. 

On  account  of  its  conspicuous  appearance,  and  also  because  it 
forme  a  convenient  point  of  departure,  the  entrance  of  the  optic 
nerve  is  usually  the  part  lirst  looked  at  in  an  ophthalmoscopic 
examination.  Besides  excavation,  which  has  been  mentioned  in 
the  preceding  chapter,  the  chief  morbid  changes  seen  iu  the  nerve 
entrance  itself  are  swelling  and  atrophy;  but  the  former,  in  its 
earlier  stages,  is  only  seldom  brought  under  the  notice  of  the  o|>)i< 
thalmic  sargeoQ.  In  the  first  chanter,  on  Anatomy  and  Physi- 
ology, mention  has  been  made  of  the  space,  cuntinnons  with  the 
sac  of  the  arachnoid,  which  exists  between  the  two  sheaths  of  the 
optic  nerve;'  and  which  terminates  abruptly  at  the  level  of  the 
lamina  cribrosa.  It  seems  to  be  ascertained  that  many  conditions 
of  intracranial  disturbance,  such  as  meningitis,  simple  ilro^my,  or 
the  growth  of  tumors,  which  are  alike  in  being  attended  by  an 
increase  of  the  contents  of  the  skull,  may  drive  the  subarachnoid 
fluid  into  this  iutervaginal  space,  sometimes  with  sufKcient  force 
to  dietcnd  the  external  sheat h  into  a  considernble  bulbous  enlurge- 
nient.  IKstension  of  the  intervaginal  space  is  attended,  of  course, 
by  compressioD  of  the  nerve-trunk  immediately  behind  the  eye ; 
and  this  compression,  in  its  turn,  dimiiiishos  or  closes  the  channel 
of  the  retinal  veins,  and  impedes  or  prevents  the  natural  ontliow 
of  the  biood  which  is  contained  iu  tliem.  Hence  may  arise  simjile 
oedema  of  the  disk,  causing  increased  projection  of  its  surface,  nb- 
Bcuration  of  its  boundaries,  partial  or  entire  concealment  of  the 
vessels  by  which  it  is  traversed,  and,  sometimes,  patches  of  capil- 
lary hEeniorrbage.    These  conditions  may  exteud  themselves  more 


'  [The  ■nnlnniiral  JiiUion  of  Ihe  ebcHth  nf  Ihc  I'pliu  nerve  inlr>  ttirps  layers  con- 
tinuous, reip«c lively,  wilb  the  dufH  nister,  Hnii'lmuid,  nnil  pis  muter,  in'cpssitatM 
the  diviciuTi  of  the  iniervs^iiiBl  iijin™  »ii  i-hMihI,  into  two  fpHOM,  vii. :  n  subduml 
«p«ce  ciintinuoiu  with  the  HrHvhnoiiiHl  uavity  of  iho  iTHnium,  and  h  lubHrachooidiil 
■pace  conlinuoui  with  the  ■ubHraclinoidiil  cavity ;  »re  pxge  •i'i.'] 


or  less  over  the  retinal  surface,  proilucing  sn-elling  .im)  turbidity 
of  the  membrane  itself,  with  disteneioQ  and  vuriwsity  of  it*  veins. 
They  lire  doubilons  Bucceeiled.  in  many  cases,  by  secondary  in6ani- 
niatnry  cbnii^c«  dnv  to  ibu  iillcralioiis  in  the  circtilntioii  and  to 
tlio  loL-al  dislurbancc,  olmngcn  uiitilo^uv,  in  «oniu  dcgrco,  to  thu 
nrytheina  which  *o  oi'leri  i»iif«;rvcne*  on  droi^y  of  the  Ivy;*;  nnd 
ibey  iiif  jiiiid  to  ho  soinetiins,-!*  oompiicalcd  by  direi-l  inflitnirrmtion, 
crcejiini^  down  (he  nerve-sboai h  from  the  pia  mater.  Hemrc  the 
n]i[x:aran(!eH  may  vary  within  rather  wide  limita  a!i  ro^rds  the 
amount  of  flwelling,  its  color  or  opacity,  and  the  decree  in  which 
it  bum's  and  conceals  the  vessels  and  the  disk  boimdaries.  I  mnst 
confess  Ihat  I  have  never  been  able  to  eatinfy  myself  of  the  valne 
of  any  optbiilnioseopic  sign  as  showing  the  presence  of  intlam- 
niation,  or  the  [ircilomi nance  of  inflammatory  over  obstriictiTe 
cliutigc«;  and  I  !rrcally  doubt  wbethwr  the  many  elaborate  doscrip* 
tions  of  lheap[n'nrunce*,  which  have  from  time  to  time  been  written, 
hnvc  Htt  yet  liroiiglir  »9  very  near  to  any  trustworthy  di(}erential 
dia^iio:iiH  Itotwecn  rhe  several  conditions  whiob  may  exist  cither 
singly  or  in  conihination.  On  this  account  [  gn-ally  prefer  tiw 
term  "choked  disk,"  which  has  heen  suggested  by  I>r.  Cliftbixl 
Allbutt,  to  such  A  word  aa  ''neuritis;"  tlie  former  being  dimply 
descriptive,  while  the  tatter  commits  those  who  use  it  ton  pouiofy 
mistaken  judgment  about  the  facts.  It  is  not  material  whether 
the  "chnking  '  is  a  result  of  oidema  only,  or  of  (cdema  complicated 
by  inHaninialion ;  whether  the  swelling  is  simply  mssive,  or  ia 
pnidufcil  or  incrcai^cd  by  celUurolifcralion  or  liHsue  hypertrophy. 
The  cxpieitnion  "choked  dink  '  will  include  all  those'conditions; 
but  the  word  "isebiemia,"  which  Dr.  Allbutt  proposesasanecjuiva- 
lent  for  it,  fteoms  tome  to  be  objeelionahle,  even  if  only  on  the 
ground  that  it  had  been  previously  nppticil.  by  I'roFestior  Alfred 
Oraefe,  to  denote  an  entir^-ly  dilleront  condition. 

The  Tuost  remarkfthle  [lecuUitrity  connected  with  swelling  of  the 
di>*k  i*  that  it  may  osiTtt,  in  a  very  pronounced  degree,  without 
any  impairment  of  sight.  The  explanation  of  this  is,  in  all  prob- 
ability, llml  the  changes  may  for  along  time  be  limited  to  the 
fibre  layer  of  the  retina,  whicn  is  not  continued  over  the  yellow 
Hpot ;  that  the  nnti-ilion  of  the  bacillary  layer  is  deriendent  ii|iou 
the  lapillnries  of  the  choroid  ;  aud  that  the  conductmg  nerve-tila- 
mcnts  are  umiffected  by  a  degree  of  pressure  which  is  suffieieni  to 
obstruct  the  veins.  The  aimonncement  of  the  frequent  coexistence 
of  great  nerve  swelliiig  with  norniul  vision  was  receix'ed,  when 
first  made,  with  sonietliing  like  incroduiity ;  but  the  fact  has  long 
been  familiar  to  tho«e  w-)io,  following  the  example  set  by  Ur. 
Hugh1in<<:s  Jacktton,  Dr.  C'liltbrd  Allbutt,  nnd  Dr.  Buzzitrd,  have 
syKtcrnatK-ully  practiced  ophtlialmiwc'ipic  exHiniiialion  in  all  cases 
of  suspected  intnicrunitil  dii«eii»i).  The  rtwarelies  of  the  al 
mentioned  physician!*  have  nhown,  licyond  rjia-stion,  tlint 
vwclling  of  the  optic  disk  nmy  occur  and  may  be  recorerc*!  jroin, 
so  that  nearh^'  all  trace  of  its  existent^  may  disappear,  without 
there  being  at  any  time  the  suudlcst  indication,  other  than 
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opbtfaalmoscopic  evidence,  of  the  participation  of  the  eyes  in  the 
eSects  of  some  obvious  malady,  'ihe  same  obaervers  have  shown, 
iIk>,  that  a  choked  disk  without  impairment  of  sight  may,  never- 
(lieless,  be  the  precursor  of  atrophy  terminating  in  blindness  ;  oiid 
we  can  now  entertain  no  doubt  that  most  of  the  cases  of  atrophy 
which  come  before  the  ophthalmic  surgeon  only  when  failure  of 
mion  IB  declared,  and  when  tissue  degeneration  ia  already  far 
advanced,  are  really  consecutive  to  swelling  of  the  disks  which 
was  not  discovered  at  the  time  of  its  occurrence.  This  ia  probably 
Ihe  ordinary  explanation  of  the  blindness  or  impairment  of  sight 
vbifih  sometimes  follows  typhoid  or  scarlet  fever  in  which  "  head 
symptoms  "  have  been  prominent.  It  is  obvious  that  the  suggested 
|nthology  of  the  attection  will  also  readily  e.xplain  why  in  some 
instances  sight  becomes  atfected  even  during  the  ^leriod  of  swetU 
ing  and  intiltration ;  for  there  must  he  a  jioint  beyond  wiiich  ol>- 
struction  of  the  veins  would  interfere  with  the  nutrition  of  the 
conducting  filaments,  and  beyond  which  compression  of  the  nerve- 
trunk  would  arrest  the  propagation  of  impressions  I  do  not  know 
that  we  have  any  indication  when  these  poin's  have  Iwen  piissed, 
except  from  the  statements  of  the  patient;  or  that  the  ophthal- 
nioscope,  in  any  case  of  swollen  disk  in  a  dttlirious  or  unconscious 
subject,  would  enable  us  to  say  anytliing  certain  with  regard  to 
the  actual  state  or  the  probable  future  of  the  visual  function- 
Many  attempts  have  been  made  by  various  writers  to  distinguish 
"neuritis  optici"  from  "perineuritis,"' and  both  from  mere  mechan- 
ical obstruction;  but  I  have  never  lieen  able  to  satisfy  myself  of 
the  validity  of  the  distinctions  which  hiive  been  drawn.  Dr.  Ilugh- 
lings  Jackson,  who  has  investigated  the  subject  with  infinite  pams 
and  care,  and  who  has  followed  a  hirgc  number  of  his  cases  to  the 
post-mortem  table,  will  not  say  more  th»n  that  "optic  neuritis," 
iiis  general  expression  for  the  changes  under  consideration,  is  an 
evidence  of  some  coarse  intracraiiiallertinn  ;  and  I  myself  can  only 
say  that  it  is  frequently  associated  with  such  lesion.  We  had  a 
little  boy  in  St.  Georges  Hospital,  in  1872,  who  was  transferred 
from  my  care  to  that  of  Dr.  Fuller,  and  who  had  choked  disks  of 
the  most  tv[iical  character.  Dr.  lluglilings  Jac-ksnn  saw  him,  and 
entertained  no  doubt  that  he  was  the  subject  of  some  form  of  brain 
disease ;  and  the  same  opinion  was  expresseil  by  Dr.  Noyes  of  New 
York,  and  by  sevenil  of  the  members  of  the  International  Ophthal- 
molwical  t'ongress,  which  was  then  assembled  in  London.  The 
boy  (lied  of  pleurisy  sn|H;rvfjnng  niKtn  advanced  kidney  disease, 
and  no  trace  of  mischief  in  his  briiin  could  be  discovered  by  the 
most  careful  examination.  Nearly  at  the  same  time  we  hud  in 
the  hospital  a  young  woman,  whose  eyea  presented  typical  exam- 
ines of  the  changes  often  associated  with  albuminuria,  but  who 
died,  with  healthy  kidneys,  of  a  tumor  in  the  cerebellum.  My 
own  impression  is  that  great  ditferenct's  in  the  asjiect  of  a  swollen 
disk  may  be  produced  by  conditions  unconnected  with  the  primary 
disease;  as  by  difl'erences  in  the  number  and  the  manner  of  ilis- 
tribution  of  bloodvessels,  in  the  quantity  and  qualify  of  the  con- 
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ncctivo  tiwno,  in  the  tennity  of  the  cents  of  veirm,  and  in  Ihe 
iiatiirni  or  ai-ritii ■■«<]  liiibitir^'  of  (1ii>  iiuliviOuul  tu  iiiltiiTiiDmlorj' 
vhitiige.  The  tendency  in  the  relief  "f  VHSciiIiir  ilistCfMioii  by 
hieiiiDrrhage  would  [jrolinbly  exiat  in  an  inverse  rutio  to  the  ten- 
dency to  ihe  relief  of  disrenttion  by  tntnAudaiion  of  ^rtiin.  llie 
amount  and  Hhai)e  of  Bwellinj;  would  be  lart^ly  governed  by  ihu 
comparative  laxity  or  rigidity  of  the  (ronnei^live  tissne.  The 
etretcbiiig  and  local  perturbation  which  would  provoke  iiitliim< 
niaiory  action  in  one  ]M?rBon  would  fail  to  do  so  in  another.  I'ro- 
cecdinc  from  probabititica  lo  experience,  I  may  say  that  I  have 
seen  Hlrnust  nil  [xiiwiblc  lype«  of  swelled  disk,  either  in  my  own 

frai^tieu  or  in  (lie  ]iiilienlM  iu  the  medical  wards  of  St,  George's 
Iiiutpiinl ;  and  that  I  liuve  never  been  kIiK-  piwilivcly  to  connect 
any  one  of  ihe«e  t}]**  with  itny  de  uitc  condition.  I  any  this 
with  inui-li  reiiret ;  lor  notliiiiucnuld  bemorcngri'Wiblc  to  mt  [ban 
to  oiilarije  the  nitefulnesw  of  the  oplithulmuxcope  at  a  nivans  of 
diaj^nosis.  I  mnnt  ndd  that  I  have  over  luid  overag»in  wntched 
till-  optic  disks,  from  day  to  dny,  in  eaiien  of  tubereiilur  ineniti|n'i*- 
I  hnve  seen  tliem  become  choked,  and  I  have  seen  them  e>u.'ai>e 
entirety;  but  I  have  never  seen  clioking  occnr  emtticiently  early 
to  be  useful  in  cslablixhiug  ii  diagnosis  which  would  olheruifte  have 
been  uncertain. 

Taken  alone,  ihcrelore,  swelling  of  the  nerve-diska  cannot  be 
regarded  a»  a  substantive  malady.  It  is  never  more  than  a  eon- 
dition  the  true  meiinin^  of  which  inuxt  be  inferred  from  other 
siguH :  and  it  muy  he  looked  upon  most  hopefully  when  it  oc<air9 
in  n  Kypbilitio  subject.  It  is  ibcn  pnibiibly  due  to  intracraniul 
giiiiimii,  wliicli  may  be  amenuble  lo  tivatiiicnt  hy  mercury  or  by 
iodide  of  potu^iiim.  In  cii^-s  in  which  swollen  ii\*k.  is  Hssociutea 
with  head  Rymplom»  of  a  urave  character,  sueli  a»  inteiiM  head* 
acbe,  delii'inm,  or  aiupnr,  -Vl.  de  Wecker  haft  suggested  the  udvisa- 
bilily  of  ta]iping  the  aac  of  the  iiiiiehiioid  by  means  of  an  ineisinn 
thri'Ugh  the  outer  sheath  of  the  oplic  nerve;  and  he  htu>  rolnted 
an  instance  in  which  he  put  this  plan  into  execution  witliout  niiy 
ill  consequence,  the  slate  of  tlie  patient  being  bhi-I)  llmt  improvo- 
nient  was  hardly  to  be  cxiiocted.  He  made  an  ineiAton  through 
the  conjmiotiva  between  the  extcrniil  iiud  inferior  recti  miiselct*, 
and  carried  an  index  linger  along  lliu  globe,  which  he  luxaled 
somewbiit  upwurds  and  inwai'ds,  until  be  touched  the  disteiwied 
nerve-shearh.  The  tinger  then  served  us  a  guide  for  a  small 
guanled  biittoury.  by  which  a  longitndiinil  incision  was  made 
throuirb  the  Abeatli,  quite  up  to  iii«  termioHiioti  in  the  sclerotic 
The  ojieration  would  iinl  he  ditticiilt  of  jierl'ormancv.  and  I  can 
imagine  eomlitions  in  which  it  might  not  only  be  juftliliiihle,  hut 
posBibly  even  curative.  I  should  nol  hesitate  to  attempt  it  in  caw 
of  need;  but  have  not  yet  met  with  an  instance  in  which  it  n\f 
jiearcd  to  be  called  for. 

From  swelling  of  the  disk  to  atrophy,  the  transition  is  mauifust 
and  easy;  but  the  atrophy  upj>eiiw  to  occur  under  two  different 
eoiiditioiie,— either  simply  as  a  result  of  irrecovorahte  distnrbeuee 
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of  nntrition,  or  as  a  result  of  the  contraction  of  effused  material. 
It  U  qnite  possible  that  these  conditions  may  coexist ;  and  it  may 
not  always  De  practicable  to  determine  which  of  them  is  predomi- 
uant.    In  well-marked  exaiiip1e»  of  the  former  kind  we  see  a  dis- 
ftppearance  of  nerve-tissae,  which  briiie;B  into  prominence  the  circle 
of  the  sclerotic  foramen  and  the  mottling  of  the  lamina  crihrosa ; 
and  in  well-marked  examples  of  the  latter  wo  see  merely  an  almost 
uaiform  whiteness  of  the  disk,  without  depression  of  its  surface. 
In  both,  the  arteries  dwindle,  sonictimes  to  mere  threads ;  and  the 
Goodition  of  the  veins  will  depend  very  much  upon  antecedent 
ereots.    When  the  swelling  of  the  nerve  has  been  considerable, 
and  the  obstruction  of  the  venous  channels  almost  complete,  the 
veins  never  retarn  to  their  original  directness  of  course,     Not- 
wilhatanding  the  subsidence  of  the  swelling,  they  remain  elevated 
in  bold  curves,  comparable  to  arches,  as  they  trnss  over  the  margin 
of  the  disk  ;  and  their  continuations  ujion  tne  retina  are  either 
beaded  by  varicose  dilatations  or  bent  into  serpentine  tortuosities, 
Soch  appearances,  in  any  esse  of  atrophy,  even  if  they  are  slight 
in  amount  and  limited  to  a  single  vessel,  point  to  antecedent 
Bwelling,  with,  \  believe,  absolute  certainty  ;   and   also,  by  their 
degree,  atlbrd  a  measure  by  which  the  amount  of  such  {last  swelU 
iig;,  and  of  the  obstruction  connected  with  it,  moy  ho  at  least  ap- 
proximately estimated.     When  the  vein»  pass  straight  over  the 
disk  margin,  and  follow  a  natural  course  upon  the  retina,  it  is  a 
&ir  inference  that  they  have  neither  been  obstructed  nor  disturbed. 
Some  years  ago,  when  atrophy  of  the  optic  nerves  was  regarded 
*s  a  substantive  malady,  Von  Uraefe  and  others  licstowed  intinite 
P«ioa  upon  the  study  oi  the  subjective  symptoms  which  may  attend 
Ipon  it;  and  endeavored  to  deduce  from  these  symptoms  conclu- 
Biona  whtcli  might  assist  in  diagiiO]jis,  progiioais,  and  treatment. 
They  carefully  mapped  the  extent  of  the  failing  vision,  and  at- 
tached importance  to  ascertaining  whether  the  failure  was  concen- 
tric or  in  sectors.    The  discovery  that  swelling  which  does  not 
affect  the  sight  is  yet  an  ordinary  jirt'cnrsor  of  atrophy  which  de- 
stroys it,  has  taken  away,  at  all  events  in  a  great  degree,  the  neces- 
sity for  attending  to  such  ilidtiuctions.     It  is  conceivable  that  the 
Bbape  and  position  of  the  most  defective  parts  of  the  retina  may 
be  associated  with  the  seat  of  an  intracranial  lesion  ;  Iiut  it  is 
tnanifest  that  accidental  local  conditions  in  the  disk  itself,  the  dis- 
ruption of  connective  tissue,  or  the  eflnsion  of  lymph  in  this  part 
of  it  or  in  that,  would  be  euflicient  to  produce  a  great  variety 
nf  ditterent  localizations  of  visual  defect.     Three  or  four  years 
ago  a  little  boy  was  brought  to  the  ^outh  London  Ophthalnnc 
HoBpital  with  a  history  that  he  had  fallen  from  the  roof  of  an  out- 
bouse,  and  hnd  since  lost  the  sight  of  his  left  eye.     I  found  the 
left  eyeliull  much  projected  from  the  orbit,  all  perception  of  light 
lost,  and   the  disk  greatly  swollen.     The  right  eye  was  wholly 
Tmatlected,  bat  there  was  much  headache  and  nocturnal  restless- 
ness.    X  regarded  the  case  as  one  of  extravasation  of  blood  within 
the  orbit;  and  the  swollen  disk  as  being  due  to  the  compression 

2i 


I 


i 


370  DISEASES   or    THK    PUXDOS   OCULt. 

of  the  nen'e.  and  tn  its  Imng  etrett-licd  bv  the  nmtnision  of  ifa 
elobc  Iodide  and  bromide  of  potaedium  were  pven,  witli  c-ldon 
bydnilv  at  aigUt.  Tbo  psiin  and  reot lessnees  were  soon  rettern 
Hnd  in  the  course  of  u  xliort  time  tbe  e.vebali  returned  to  its  |iron« 
poititinn;  but  the  Awulling  nf  ihv  disk  ])it)«»i-d  into  atroph}^  of  tfia 
iiiiiform  wliitouo^  wliioh  1  tiiko  (■>  indioute  the  preMrnw  of  advei 
tirioiitt  <le|M>9it.  Tim  Itoy  would  not  aoknowlwlgu  any  i)cr<.i:ptio 
of  light  whatever;  and  ahotit  four  niotitlii*  aftvr  his  tall  I  tool 
him  one  eveninjr  to  Si.  (ieorge'a  Hospital,  and  vxhihiti.t]  hi^  Id 
optic  disk  to  a  large  nnmher  of  stiidenis  with  a  denionstratiu 
ophtbalninsoone.  Hegarding  his  eye  almost  as  if  it  had  iK-en  • 
artiticial  mie,  T  kept  it  in  the  full  gkre  of  the  inslnimeiit  aa  loa 
as  anybody  wished  to  see  it,  c-ertainly  for  more  than  an  hour, 
can  only  suppose  that  this  riowerful  stimulation  ronsed  some  c 
the  nerve  elements  of  the  retiim  from  a  donmtnt  state ;  for  iwo  o 
tliree  linys  afterwards,  wlien  tlie  lioy  next  presented  himself  at  tfa 
viouth  London  Hospital,  h'n  tint  words  wen;, "  Please,  sir,  [  van  se 
a  little."  Un  vxuminutinn.it  wag  found  that  ho  eould  distiugois! 
colorw.  count  lingers,  ami  <lctripher  very  largo  li.-iIer8,ox'cr  a  limite< 
spine  in  the  lower  and  onter  iiuadranr  of  iho  licld  of  vision  ;  thu 
ii«  to  »av,  with  a  small  portion  of  the  np|.>er  and  inner  quadmtit  « 
the  relma.  I  determined  at  the  lime  that  I  would  exiKwe  him  t 
light  again  ;  hut  he  was  verv  soon  afterwards  atlaekea  by  dtaeas 
of  the  vertebral  column,  ana  ho  has  since  tieen  in  so  cripjded  am 
precarious  a  state  that  it  has  not  been  practicable  to  carry  out  m, 
nttc-iition.  'I'he  xnsioti  has  remaiiteil  una]lere<I :  and  the  s|>eciii 
interest  of  the  case  seems  to  be  that  in  swelling  and  sulis<.-<juen 
atrophy  due  to  an  extracrauial  cause,  which  chamed  lo  iinitat 
the  action  of  some  of  the  ordinary  inlraerauial  causes,  we  had ; 
Joeulization  of  the  visual  defect  which  can  only  be  explained  bj 
supposing  that  the  condueling  tilaments  from  a  certain  retinal  n 
gion  had  in  some  way  eludo'l  the  cotnprvssiou  to  which  all  other 
were  subjected  in  or  near  I  he  sclcrolii;  foramen.  If  we  onw  adnn 
that  localii'.Htion  of  defect  may  1>c  duo  to  conditions  existing  in  th> 
disk  itself,  we  deprive  such  localisation  of  nil  value  as  a  synipion 
of  intracruniat  dislurliaiice. 

Notwithstanding  the  example  and  the  writings  of  the  distiti 
guishcd  ]>hysieians  to  whom  I  have  referred,  it  miLtt  be  concede< 
that  the  great  majority  of  medical  practitioners  do  imt  make  u* 
of  the  ophthalmoscope  in  all  cases  which  are  attended  by  bead 
synnitoms;  and  hence  there  can  be  no  d<iubt  that  a  very  largi 
amount  of  swelling  of  the  optic  disks  remains  undetecteil  anlil  i 
has  passed  into  the  stage  ot  connnoncing  atrophy,  and  until  thi 
patient  becomes  conscious  of  progressive  ini)niinnent  of  sight 
This  cunsciousnesi^  will  arise  soojier  in  somo  [K-rsons  than  in  othere 
and  will  excite  some  ro  more  spi'cdy  aclion  ihau  oihers;  wheno 
it  Imppciis  that  opblbalinic  surgeons  «cc  ntifiphy  for  the  tii-st  tiiw 
in  various  stages  r>{  piwress.  and  blended  wirh  various  degree*  « 
reiidua!  bypenemia.  ^^  e  read  ni'  cases  iu  which  one  aeelor  of  th< 
disk  is  said  to  be  white,  while  the  rest  of  the  circle  is  coiigeelod 
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but  all  «tioh  ilewriptiona  inuf*t  be  received  wiili  a  good  deal  of 
cution.  Ill  tlie  tirat  place,  the  ammreiit,  color  of  the  diftk  is 
Beully  inflneitced  )iy  the  color  ana  tho  ittlciiHity  of  the  light 
tWowii  iipoii  it.  In  the  next  plaw,  if  there  is  really  a  white  sec- 
tic,  it  iiiiifht  easily  cause  the  rest  of  the  surface  to  aj>[>e-ar  con- 
;«;t«d  hy  cuiitraBt ;  it  Iwiiu:  rerrtfiiiberod  that  the  normal  diflk  is 
wi"  difittiicllv  tinted  hy  its  t-apillary  c-trt-ulation.  We  read  of 
cues  in  which  ntronhy  was  pret-edeii  by  geiteral  inflammatory 
ndnuM  of  the  ncrvc-l ix^iic — true  iieuritio.  or  tv6  softening.  I  dn 
iM)t  Jeniy  that  stioh  «a*cs  nmy  cxi»t ;  I  ntily  «ay  that  uithor  [  hare 
never  met  willi  (hem  or  th.it  i  have  liiilod  to  n-i-ognizc  them.  When 
Itee  a  comliirmtion  i>f  ^Ktrltnl  iilr*')ihy  with  {lartiut  hy(H'neiiiia.  I 
am  iict'ii»tomi^^l  lo  we  niso  ihut  tirohing  of  the  veins  over  the  disk 
nieri;iii.  and  that  aiiiiKMitv  of  their  ronrsc  over  the  retina,  which 
Iretrani  an  {mllio^noniome  signs  of  hytfoite  Awelting;  and  tnivh  a 
annbiiianoii  of  appe»nin<.-es  may  fnirly  be  interpreted  liy  the  aiip- 
psdlion  that  theswelliushasdisapiieared.  that  iitrnphy  or  contrac- 
tion bae  Bel  in  tirat  in  the  (tti-Ie  of  the  disk  which  were  most  dia- 
Hrheii.  and  that  the  other  |iMrt8  atill  exhibit  residual  coiigeetion 
OTreNtdital  blocMl-tiuged  ctt'usioii. 

It  is  u«v<IIe>M  to  «ay,  however,  that  there  are  many  causes  of 
itmphy  l)e«idi-«  antecedent  swelling.     Among  these  may  he  erm- 
ihenteil  injury,  iitHicie<I  by  itome  projwtilc  which  h»»  nii»Mil  the 
II  hut  Mrui'k  thi-  nerve  liehind  it. or  by  fnicture  of  tiic  orbital 
;  disuse,  from  di^'orgaDixntion  of  the  percejitivc  layers  of  the 

Minn;  lead  j^toisoning ;  itml  ccrtiiin   fortni' of  «dero«i»  iiltacking 

tiie  nervous  i-entns.     Tlie   jioAMible  varietiei*  of  injury  arc  loo 
Onicroiw  to  be  dincii^ed ;  but  I   have  »een  a  ease  in  which  the 

optic  nerve  was  severed  behind  the  uninjured  eyebnil  by  a  cliild's 

Jlrrow;  and  otliernof  an  analogous  kind  have  lie*-n  rei"oriJed.    The 

'»!  examjilt-s  ofilisk  atrophy  from  disuse,  arising  from  diwirgnti- 

tioii  of  the  retina,  are  afforded  by  the  diseaiie  presently  to  he 

l^a*'rit>ed  as  "  pigmentary  retinitlB,     and  analogous  insla'ueca  of 


..rtial  atrophy  arc  iil»o  met  with.     A  little  girl,  eight  or  nine 
ears  old,  was  brought  to  the  ^ouIb  London  Ojilithahnic  Ituspitat 
L'ith  the  slatenicut   thitl  »hv  had  always  heen  blind  of  one  eve. 
On  exaii)inaiiou.it  wflK  f<>un<)  that  the  lilindnow  wiih  central  only, 
niid  tliiil  virion  w»*i  but  a  little  In-low  normal  ncu1cne*x  over  the 
ri|ihi'nd    juirts  of  the   field,     'flic   oplitlialtnoi'^0|>c   ithowcd  n 
r^-  Mild  aliiioat   circular  |>ntch  of  di-eply  pigmented  etl'ui^ioti, 
vering  the  niacula  tutea  and   the  ciiin'onnding  rt^gioii  of  the 
utinii,  and  se|)ar»ted  from  the  healtliy  pnrta  by  a  sharply  dmwa 
line  of  denmii-ation.     Towards  the  luaeulit,  a  considerable  section 
f  the  optic  disk,  into  which  the  nerve-libres  from  the  blind  patch 
ould   c<mie,  was  while  and   waited,  while  tlie   remaining  por- 
ions  retained  their  ordinary  anpoct.    The  atrophy  attendant  upon 
lead  iiTMsoning  is  eeacnilly  of  vury  characteristic  ap|icuruncc,  the 
vessels  dwindling  into  tlie  merest   tlireails,  and  the  sunken  nerve- 
surface  presenting  a  [>cciilittr  bluish  or  gray  color,  around  wiiich  the 
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white  edge  of  tbo  ttclcrotic  foninicn  stamis  out  with  niucli  dietinct- 
nM».  In  the  cases  of  BC'lerostis  HH'ecting  the  iiervons  ccntnra  therfl 
are  gCTicrnlly  cerebral  or  npiiial  nymptoma  ot'  a  marked  character^ 
Buch,  for  example,  as  thtiee  of  progrcBHive  locomotor  ataxy.  Itl 
manj'  instaiicea  it  is  hardly  [>o8sibIe  to  doubt  thai  a  prior  i»eriod 
of  Bivelliiig  has  l>een  overlnoked  ;  but.  e8[>ecia!ly  in  spinal  diM^sc^ 
il  ACcmB  to  be  quite  certain  that  flini|jlo  wueting.  without  prelim< 
inary  avvoUing,  may  occur ;  aud  it  ia  iwliovcd  that  certnin  portions 
of  tne  cord  Htaud  in  some  8|t«K'inl  tropliic  rulntiou  with  tne  optid 
ncrs-e.  and  timt  disoaso  of  theec  portion*  i«  alnin«t  tieoowaril; 
attended  by  blindrpciM. 

I  have  met  witli  nne  iii!«tance,  and  wirh  one  only  ("alrendy 
forred  to  in  the  tbii-d  ohnpter),  in  which  alnnphy  fould  rml  h 
trai'«il  to  any  other  antecedent  caiioc  than  n  starvation  of  tH 
retina  by  ei|iai)ni  of  ito  artcrica.  The  patient,  a  lad  of  nine  yea 
old,  waa  bronifht  to  the  South  London  Ophthalmic  Ilospitwl 
Bconnt  of  tailing  sight.  Ilfi  wae  fairly  grown  and  nonrialied. 
healthy  ai=|>ect.  an<l  with  nothing  unfiivonilile  in  hia  family  hisforv, 
The  ophthnlmoeuope  xbowed  pale  (Ii»k«,  ofu  bluish-wbitc  tint,  id 
each  of  which  tlie  mottling  of  the  lamina  cribro«a  was  conf^pictt 
ourt.  !ind  agHinut  ouch  of  which  tlic  odge  of  the  sclerotic  fommeo 
appeuivd  of  ivory  whileiice:*  by  cmitnwl  with  the  altered  nerv« 
tiiMUC.  Tlic  vciM8  were  amnll,  the  nrterieit  amull  and  pulitatine 
There  wait  no  li>iriliie^i>  of  the  glotie;  and  a»  an  arterial  pulse  M 
au  evidence  tlmt  the  reHislatice  to  llie  entrance  of  blooil  is  n^rl^ 
cqiml  to  the  propelling  force,  it.  was  nitinifc-iit  either  that  tht 
resistance  iiiu.'*t  be  in  the  arteries  ihcmwdvea,  or  that  the  heurtf 

fxtwer  mu^t  lie  deticient.  The  atate  of  the  circulation  was  euro 
ully  exanuned  by  I'r.  Ansiie  and  bv  Dr.  Stargea;  and  ihey  re" 
portwl  that  the  heart,  was  healthy,  Init  that  ine  aphygiuograpb 
gave  evidence  of  very  high  tension  in  the  arterial  ayaiem  g,en 
erally.  The  patient  was  for  several  weeks  under  tne^lical  treat 
ment  at  the  WestminBter  Hospitai :  ho  then  returned  to  my  car^ 
and  took  pilU  of  pbospborus  and  nus  vomica,  lie  was  for  a  long 
time  under  close  obaervalion,  and  I  still  bcu  him  oiTjisionally, 
The  arterial  pulinlion  lias  eojised,  the  vessels  arc  of  normal  calibre^ 
and  the  progress  of  the  atrophy  appears  to  lie  dclinitively  stayed. 
TIic  nerve-dislis,  Ijowever.  tiave  not  rt'nained  their  noriiiiil  ns|wct 
and  the  virion,  which  untlerwent  coiiMdcrable  improvement  fori 
time,  has  for  the  last,  two  years  l«M;n  sintionary — one  eye  licinj 
alile  to  read  No.  4  of  .liigera  types,  and  the  other.  No. *>.  It  secrui 
hardly  likely  that  there  will  be  any  further  improvement,  neither 
do  I  aee  reaaon  to  fear  retrogression. 

Keverting  to  the  practical  aspects  of  disk  atrophy,  tlie  firrt 
dutv  of  the  surgeon,  when  consulted  by  a  patient  whose  sight  i| 
failing,  and  whose  optic  disks  arc  nnnnlurally  pallid,  is  to  em 
deavor  to  tind  out  what  remote  or  antecedent  ciiuiie  Is  underlying 
the  failure  of  nutrition.  It  \»  necessary  to  remember  that  th< 
blood  supply  of  the  tissue  of  the  ucrvo-difk  is  mainly  derived 
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froni  the  veesolft  of  the  ])ia  mnter,'  atH3  not  from  thoae  of  the 

ittiiia.eo  tbut  a  biffli  dugrco  of  c»|iillarv  aiwmis  of  the  disk  ta 

qoifc  compatible  wil  b  tbi>  {laMage  throHgii  it  of  a  well-filletl  artery 

iinil  vinn.     It  tiiuHt  u)i<o  bt;  rcnivnilKinMl  that  tbe  urterips  niR}'  be 

(tmlniriwi  from  tbe  bigb  toniion  of  ibt-ir  own  t-oatt,  or  by  rvason 

of  i->'riiliiii<ii4  ulRrrtiiii;  tbi*  wbok-  i-in-tibtliuii;  Hml  tltal  tbe  wins 

my  he  di8r<*mi<-il.  prior  lo  tbc  ocvurrenoc  of  a-dcinu  or  itwollin^, 

br  iiit rut-ran iai  conditions  which  place  Ronie  mechanical  inipvdi- 

Dicnt  in  the  way  of  the  pa-^foige  of  blood  from  the  ophthalmic 

rciu  to  the  cavernous  sinns.     Vhe  ioHnenco  of  anch  condiliotin, 

lionevor.  is  neither  uniform  nor  well  nnderslood  :  and  Mr,  l[iitoh> 

iitfon  lias  lately  communicated  to  tbe  <*linical  Society  a  ca&e  in 

vbicb  tbe  cavernous  sinus  of  the  left  side  was  obliterated  by  tbe 

fircssurc  of  an  Hiivurism.  but  in  which  the  internal  eirciitation  of 

the  eye  niniainuJ  unatti^ctcd.'     Tbe  apparent  eolor  of  the  disk 

dcpemls  gmilly  up<iii  that  of  its  surroundings:  and  a  degree  of 

capilliiry  vatk^tlarity  which  would  give  tbe  nerve-tissuo  a  rethlirih- 

gruy  tint  in  the  eye  of  »  fair  penwin,  would  Ieav«  it  wcniingly 

jMllid   when  eontniftteti  with  the -richly  pii;nicnte<l  choroid  of  a 

swarthy  one.     Hearing   ihe.'ie  tbingit  in  mind,  the  tiritt  inquiry 

shoubl  have  reference  to  tension,  am]  tthonld  he  directed  to  ai^ccr- 

tain  whether  the  case  is  one  of  thoae  inTtidious  forms  of  chronic 

fflaucoma  which  imitate  atrophv  with  a  mottt  decejitive  rcitem- 

blatice.     The  next  point  should  V  to  discover  whether  tbei-e  had 

been  pre-existing  swelling,  iwinj:  for  this  puqwac  the  test  already 

mentiont"d,  -tbe  course  of  the  veins  over  tbt?  margin  of  the  disic 

and  upon  the  retina.     If  there  has  been  swelling,  and  if  atrophy 

has  not  wbiillv  6UjH>rseded  it,  the  erect  image  may  show  that  por. 

tiotis  of  tbe  ifisk  are  congested,  or  siKilty  and  tnrliid,  or  that  the 

r  VesscU  are  partly  coneeiiled  by  the  cHusion  which  surrounds  them. 

N>ini-tiiues  there  may  he  evidence  of  nerve  hyperiemia  which  haa 

riol  been  accommniwl  by  swelling;  but  I  have  yet  to  sec  an  ex> 

[ample  of  ihii*  Kind  wbicli  ehall  leave  no  room  for  doubt  in  its 

[interpretation. 

A|>«rtfronk  the  apjiearances  prtacnted  by  the  disk  il)>clf.  tbe 
klliatDry  of  tbe  case,  or  the  general  condition,  may  piRce  the  nature 


'  f'-Ttii*  intrmai-lvTHl  purl  of  tlii- opiic  nerrfl,  ■'.«.,  Ihn  Ismino  eriAm<a  iind  tho 
pamiila  ittrvi  optui,  rnri'iTc,  In  ndilltlon  tn  llinlr  twl|C*  from  lli«  conlrtil  vaaao)*, 
olh^r  tiri|[>  fruiii  \hv  ciliurv  vt^vFl^  ....  Two  <ir  Uin>i>  riimll  bmioliu  rrom  Ibo 
ili"rl  [hMloriof  citisry  afliriM  niUT  the  •cUrn  ifir  the  nplk  n»rie,  roMninjc  • 
rt-OHil  rln|;,  whirli  nai-ln-In*  thi>  niTvit  iiiiil  elvM  -ilT  niiincrniii  twli;*.  on  llin  una 

■iilo  to  lbs  ckuixld  nnd  (ID  tlir  •>U■'^^  •iili' 1(1  tlio  ii^itk*  ni-rvi'  >iiiil   lU  •bi-iilli 

!tunHrou>  ibihII  v«*i'I«,  vi^ini  at  well  u  ■rkrini,  pnw  mlo  llip  nprvf-diik  fram  lh« 
■ntiri-iti  i-f  llw  cli'iroijnl  fumitfii,  mi  ttiiil  thu  niic  i-Hjilllorj  nntworli  at  Hiv  clioruld 
patn  dirit-lly  orpr  Into  Iti"  o-mrji-r  vnwulnr  nt-lvt-irt  of  Ihc  intmrxrulnr  end  ortlia 

ofitic  n^rso Thi-  Uiink  i>f  iho  optic  norvc  Qcnr  Iho  ••vubBll  it  nippUnd  ran- 

JiilDtl;  bjr  llto  (viiirni  vt<uel>  nlid  111"  vHtulii  nt  ihn  fIivhIIi  ;  lliit  trifnufiilKr  i>nd 
[i.  (.,  ihe  nurvi-.ili-k]  it  in  Uki'  niHiiiii-r  tupplipd  by  thr  ri'niral  V(M<t.'I>  ndd  (ho 
dMiirT  »»»rl»  "      Lcbpr,  Ornfft  unri  SnemiieA,  llaHdhueh,  II,  I,  pp.  806-7.] 

'  rTh«  friW  ittHMvfUiMih  ut  \hr  vena  i'pKtAaJm'*yi  tiijurl'ir^  thrciuicb  (hii  tfni  nnifM* 
loru,  with  tba  wmt  /analit  anTirior.  qihi,'  luffieicotly  i-xptain  tlio  facu  u  hi^ra 
■Uu4,     6*t  HMkol,  cp.  eit ,  (•[>.  107-1 10.] 
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of  the  atFoction  beyond  doubt.  The  patient  nuiy  he  convalescent 
from  a  lever  which  has  Wen  accnnipaniii]  by  nienitifritie:  ur  mav 
have  Myiiiptoms  indicative  of  intracruniul  or  «pinal  iiiiiichief.  tacit 
88  hoiidnclie,  vnniiling.  vertigo,  delirium,  partial  or  vomiiteto  ps- 
rulyKiv  of  ccrlain  riiii^t'loM.  or  lociilizcd  pain  attended  by  inipninal 
ci^-oniinnti.oii  of  inoveiiii;nl.  Sometimes  there  nuiy  Im;  indieitlioiis 
of  a  mnrllid  jtrowlh  wilbiii  or  pn^siitfi  u\tcni  llie  iiervmis  cviirreft; 
ai>d  oiicb  a  gmwrh  mnv  l<e  eilljcr  nDenriHiiial,  canceriMia,  liilierca- 
loiim  or  sypliilitic.  W  illi  a  view  to  treatment,  ihe  tirst  qneation 
wonid  always  be  whether  there  was  any  physical  cause  of  the 
fttrnjihy  which  might  be  removed,  either  by  surgical  means  or  by 
the  ndniiniBtration  of  medicines.  Mere  clironic  fflaucoma  U  re- 
mediable, within  ihe  liniita  stated  in  the  preceding  ihapler.  by  a 
we!l-ptrf'>rmt'(i  irideftomy:  and  whenever  there  is  high  tension, 
and  no  Imckgruund  uf  obvious  Impi-k-itHne^s  from  malignant  or 
otiicr  orgitnic  disease,  the  perforninnce  of  the  o^K-mtion  ehotild  not 
be  ])a«l|ioned.  Kveii  if  the  ulropliy  should  be  partly  due  to  olher 
coiitrihnfory  eauwea,  the  irideotoniy  may  vet  retani  its  eourwe,  or 
nay  promote  it*  repair  by  permiltinj;  an  inereaaed  free<lom  of  thd 
intraot'ulur  circniation.  Tiibon-le,  i^aneer,  central  nerve  degener- 
ation,  are  changes  beyond  the  present  reach  of  art.  lint  the  ettii- 
siona  of  meningitis,  and  the  ettVisions  or  growths  of  syphilis,  may 
often  l>e  removed  by  treatment,  and  may  Imj  removed  before  they 
have  done  irrejHiraole  misehief.  The  etiuaions  of  roetiingitiB,  in- 
deed, are  sometimes  removed  by  nature;  and  I  know  several 
instances  in  which  fever  juitients  who  have  had  cerebral  symptoms 
have  been  only  half  blinded,  being  left  with  nerves  permanently 
blanched,  and  with  an  acuteness  of  vision  ranging  from  one-half 
to  one  tenth  of  the  norinii).  Sucli  a  result  can  oidy  be  lookeJ  for 
in  eliildrcii ;  and,  praetieally,  the  hope  of  lieing  able  to  ehevk  the 
progretti^  of  atrophy  by  treatment  i«,  in  most  ease*,  the  hope  that 
It  may  rext  n^ion  a  Hubslrntiini  of  physical  change  which  will  l>c 
nmenable  to  the  tnllnenoe  of  merenry  or  of  iodide  of  potmutium. 
Iti  a  Oiise  of  manifest  itvpliili^,  in  whiirh  the  flight  waa  not  failing 
very  rapidly,  and  in  whicn  mercnry  had  not  previously  be<*n  ^iven, 
or  had  only  been  given  in  an  inetlectual  manner,  T  should  loolc 
Qfton  it  aa  the  first  agent  to  be  employed,  and  should  only  relin- 
quish it  for  the  iodii^  if  ir  were  either  useless  from  the  first  or 
had  ceased  to  l>e  beneticial.  !n  all  other  eaaea  I  should  begin 
with  the  iodide,  and  should  administer  it  in  the  largest  doses 
which  the  j)atii'nt  i-nuld  be  made  to  bear.  I  know  of  no  other 
ineani^  by  which  the  renioviil  of  a  jiliysical  basis  of  atrophy  can  be 
attempted  with  the  sinalte8l  prr>S|M-ct  of  succ4.-«8. 

It  ia  easy  to  conceive  coiiditinnK  in  which  adventitious  produets 
may  have  been  removed  by  time  or  treatment, or  may  have  e«a««d 
to  contract  or  to  be  in  any  way  actively  injurinus ;  and  in  whieb, 
notwithtituiultng,  tbexbock  to  the  nutrition  of  the  nerve  may  have 
been  too  great  tor  its  power  of  vital  resistance,  so  thai  the  prowsa 
of  alrophv  may  continue  after  its  cause  has  ceased  to  be  operative. 
Such  conditions  suggest  the  inquiry  whether  we  possess  any  means 
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•WKiniiilnting  nerve  nutrition;  iiitd  tlie  resulu  which  eoriictinios 

follon-  the  uiiiployineiil  of  »tri-(;hniu  iipp^ar  to  iihotv  that  thU  tii* 

lairy  maat  be  iKiiidilHUully  nn!*w'ero<i  in  the  HllirinHtivc.     The  re- 

poriB  of  the  cflioacy  of  ati-yrltiiiu  in  ncrw  nrrophy,  which  have 

me)i«d  us  from  vnriou«i|niirtor«,  are  more  fnvoraUle  than  my  own 

ei[«neiioe  of  it^  iiw  ;  but  «ven   ihin  eoniiiel:i  iiic  to  ^ive  it  a  fair 

trial  in  many  caik^a.     ]  liave  adniinisteFea  it  to  »  few  fintienU  in 

wham  atrophy  haa  lont;  been  stationary,  having  filo[i|>e<l  fthort  of 

tbe  {>rodn(!tion  of  hlindneea ;  Imi  in  none  of  thei«  haa  the  alishteat 

benefit   been   pnnlncwl.     I  have  admiuiatcreil  it  in  a  still  larger 

immtier  of  msee  of  |iro^reesiv«  atrnpliv  in  which  iodide  of  pota»- 

Nam.  pre'-eilcd  op  not  by  moroury.  bad  cither  failed  or  neased  to 

fmdaoe  improvenifnt.     In  a  fi-w  of  these i-iisns  the  efl'ect  has  lnvn 

extremely  f;oo<1,and  in  one  Homutbini;  like  normal  virion  him  tx-Vn 

mloriK].     In  several  tborvha^tioen  flight  improvement,  but  in  the 

inujorily  no  eticet  of  any  kind  hn«  b<-en  pcnx'ptible.    I  um  obliged 

ii>  conftwR  lliat  I  do  not  know  of  any  nymptom,  or  other  diwover- 

Me  element,  in  a  ease  of  proj/rewive  atniphy,  whioh  will  serve  as 

1  baj>i>*  oven  for  an  n  ;imW  conjeetni'c  wliether  alryelinia  will  tie 

naefnl  or  not.     t  pi-csnnie  the  conditions  of  it^  unefnlnoiia  mnat  be 

Ihotte  which  I  have  jnat  staled  :  namely,  that  the  direct  operation 

of  the  primary  physical  caiim!  of  tlie  atn>phy  mnat  have  ceased, 

nnd  that,  the  nerve  most  simply  be  lan^ishing  from  the  effects  of 

the  injnry  which  it  has  received.     I  do  not  know  how  to  find  ont 

whether  theiie  conditions  exist;  and  »o  I  jrive  strychnia  experi- 

ni<^iiljtlly  and  watch  its  action.     I  say.  in  etfect,  to  n  jatient  with 

nerve  atrophy,  in  whom  some  sight  is  stilt  preserved,  and  in  whom 

there  ia  no  evidence  of  essential  incurability,  that  he  ought  not  to 

snhmit  to  blindness  until  he  has  fairly  trietl  full  dosee  of  iodide  (^ 

Itntaesinni.snd  afterwanls  full  do«e«  of  slrvcbnia. 

I  administer  strychnia  in  every  ease  by  hynodcmiic  injection; 
and  have  not  loundniiy  diOicnlly.  when  mcdii-4il attendance  for  tho 
purpose  has  K-en  for  any  rejifon  innce^j-ibte.  in  t<iieliing  xome 
member  of  the  patieiitV  family  to  [lerforni  ibe  little  operation.  1 
direct  Ibe  patient  to  provide  himself  with  u  vulcBidte  syringe, 
fitted  with  very  fine,  aharp,  »teel  necdiea,  and  gnulnate<l  on  tite 
fitt*m  of  the  piston  Snch  an  inatniment  ean  be  procured  lor  a  few 
•hillings.  I  iirescribe  a  solution  containinj;  one  grain  of  sulphate 
of  strychnia  in  three  drachms  ofdiwtille<i  water,  «io  that  a  sixtieth 
of  a  grain  is  contained  in  three  minims.  This  quantity  is  injected 
twice  a  day  for  a  week.  At  the  beginning  of  tbe  second  week 
each  dose  is  incroflsed  to  four  minims,  at  the  beginning  of  the  third 
week  to  tive  minims,  and  at  tbe  beginning  of  the  fourth  week  to 
six  minims,  so  that  tho  patient  then  n-ceivei*  tho  thirtieth  of  & 
grain  t»vii-e  a  day.  At  Ibe  iR-giiming  of  the  fifth  week  1  double 
tbe  original  strv-ngth  of  ibe  solution,  and  return  to  the  original 
([uantity  of  three  miniuis,  which  i-t  again  increa-ttM)  as  Iiefore.  i 
continue  gradually  increasing  tbe  dose  in  this  way  until  twitching 
or  other  evidences  of  tbe  effect  of  the  medicine  are  produced,  when 
the  quantity  ia  aoniewhat  diniinisheil,  and  the  administration  con* 


tiiiuot)  for  a  fortnight.  At  the  end  of  that  time,  if  do  improve- 
tiiCiil  has  followed,  I  nbaiulon  the  tttrvchtim  iw  iiwk>«8  in  thi-  o 
If  there  is  improvement  I  L'oiitinno  tlie  strychnia  um  Inn^  mt 
improvement  oontinup«,  iind  invrcii^  th«  iIoac  us  sonn  an  the  im- 
provement Aag«.  until  further  inercuse  iii  checked  hy  nviiiptonis  of 
poismiing  I  direct  the  pntioiit  alwayit  tn  hnve  at  liund  n  draught 
conluititm;  Iwcniy-livc  (rriiin^  of  >;hIoritl  hydrnle,  to  \rf  mki^n  as  an 
antidote  if  »»y  inji-tjtion  should  be  followed  hy  lronhl«?*ome  or 
ii!»riniii!;*'onitef[iieiH'efl;  but  these  seldom  or  never  ocettr.and  some 
people  will  take  very  large  luantities  without  iterceplilile  effect. 
One  gentleman  who  wa^  mider  my  care  increased  liis  dose  to  nine 
minima  of  a  solution  containing  seren  grainit  of  the  sulphate  of 
strychnia  in  four  drachms  of  iliKtilled  water  or  mope  than  one- 
fourth  of  a  grain  of  tlit?  tintt.unil  took  thiM  twiee  a  day  for  iwvoral 
days,  hofort^  twitclnng  was  produeed.  I  iiin  norry  lo  udd  thitt  ho  ' 
derived  no  bonelit  iw  fur  »t  viHinii  wa»  concerned 

Besid&-<  the  oinploynient  of  ^Iryehtiia,  the    stimulus  of    fuitc- 
tioDul  nse  should  be  regiiinrly  applied.    The  ey««  !<honld  be  freely 
exposed  to  light;  and  iitroiupts   to  i-eiid  fhoiild    be  made  daily,    i 
the  iiatient  always  taking  the  »mal1ci)t  ty|)e  whicli  be  can  puxzle    | 
ont  hy  the  aid  ol  a  strong  magnifier.     Some  time  ago  it  was  ho]ted     ] 
that  contin nous-current  galvanism  might  Ite  a  valuable  adjunct 
to  Btrychnis.    Dr   Anatie  and  myself  tried  it  in  several  cases ;  but 
we  never  met  with  one  in  which  it  produced  the  einallettt  change 
for  the  better,  either  in  the  appearance  of  the  nerve  or  in  tbe 
vision  of  the  putiont,     I  have  watched  the  disk  over  and  over    i 
again  while  the  current  was  ai>plied  both  to  the  neighboring  pana  •  J 
and  to  the  cervical  sympathetic,  and  1  have  never  wen  it  produce 
even  u  tem]Miriiry  change  in  the  diameter  of  the  retinal  vesoels. 

Wlicn  ophthjiliiiic  surgeons  regarded  nerve-atrophy  chiefly  as  a 
substanlivv  diivmsc,  which  hud  arready  niiulo  «ome  progn-s^  liefore 
fulling  vision  was  comphiiiicd  of.  and  when  thoy  were  nnac<iuuiiitcd 
with  Its  common  origin  in  nerve  Hwelling,  which  often  eaeapoi     jj 
notice  IteeaiiHc  it  do{?»  not  attect  the  Hight,  sjMX-ulniions  as  to  tbe     ' 
caufles  of  atrophy  were  rife,   AinniiglluKte  most  commonly  ftssivm-d, 
tobacco  and  ab'obol  held  prominent  ]ilnci'S ;  Iiut  held  them,  I  ven- 
ture to  think,  upon  very  feeble  and  inxutlicieut  evideitc&     Eleven 
yearn  ago,  in  the  notea  to  my  translittion  nf  Zander's  Auytttspiegfi^ 
I  referred  to  this  ipieAtion  at  some  lenglh,  and  pointed  oat  the 
analogy  between  aIro|ihy  and  cirrhosis;  allhougli.  not  being  then 
awaic  of  the  iintecedent  occurrence  of  disk  swelling.  I  slated  as 
a  dilHeulty  that  I  hail  never  seen  aubretinal  serous  etfusion.     I 
quoted  a  letter  from  Dr.  Dickson,  the  physiciun  to  tiio   British 
Embassy  at  Constantinople,  to  the  effect  that  the  eonsumption  of    t 
tohaeco  in  that  city  Hveraged  about  three  pounds  wi-isjht  per  bead     I 
per  month  for  the  whole  imputation,  but  that  "amaurmis"  was  a    I 
"t|are  atleition"  theiv;  and  also  a  letter  from   Dr-  ITnlvst-h,  the     ' 
principal  oculist  in  (.'onstantinoplc,  who  confirined  Dr.  Dickson'a     ' 
alatement  with  iv^ard  to  tbe  small  number  of  cases  of  nerve  blind- 
ness, and  who  added:  "Quant  A  I'acliou  du  tabacaur  Icayeux,  el 
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erttrto  problimatique ;  ici  tout  le  monde  fume  du  soir  juequ'nu 
Ruttin,  et  du  matin  juaqu'au  soir;  lea  houimea  fument  beauuoup, 
leafemmes  ud  pen  moine  que  lea  homnics;  et  leu  enftints  fumeiit 
tl^  I'fige  de  sept  k  huit  aus.     Je  n'ai  jamais  pu  attribucr  I'amau- 
T08e  4  I'abas  du  tabac;  le  nnmbre  des  fumeura  est  immense,  le 
nombre  des  amauroses  est  limits.     La  fum6e  determine  souvent, 
chez  lea  pereomjes  qui  ont  la  peau  et  la  conjonctive  trfes  dfelicates, 
des  irritations  chroniquea,  des  congestions  locales,  on  des  bl^pbar- 
iteaeiliares  avec  perte  des  cila,  larnioiement  continu,  et  rongeur 
plos  on  moins  intense.     Voiti  pour  Taction  du  tabac."     I  uave 
obtained  the  same  kind  of  negative  evidence  from  Ei^ypt  and 
India;  and  in  the  face  of  it,  taking  into  account  the  difficulty  of 
diBtinguisbing  between  causation  and  coincidence,  I  do  not  attach 
much  importance  to  the  fact  that  several  patients  wbo  have  suf- 
fered from  nerve  atrophy  have  been  "great  smokers."    It  is  [>ossi- 
ble  that  en  amount  of  evidence,  equally  large  and  equally  tnist- 
worthv,  might  be  obtained  in  order  to  connect  tlie  disease  with 
black  nair,  or  with  any  other  common  personal  peculiarity;  and  it 
it  tn  my  mind  conclusive  that,  although  the  consumption  of  tobacco 
bns  greatly  increased  of  Inte  years,  I  nave  no  experience  of  any  par- 
lllel  increase  of  nerve-atrophy.'     With  regard  to  drink,  again,  I 
can  only  connect  atrophy  with  it  in  this  general  way, — that  every 
ntalaily  which  assails  a  drunkard  is  probably  in  some  remote  degree 
dependent  upon  his  vice.    I  doubt  whether  an  asylnm  for  inebri- 
ates would  contain  a  much  larger  propoilion  of  cases  of  nerve- 
atrophy  than  any  other  assemblage  of  persons  taken  from  the  same 
ranks  and  the  same  periods  of  life.     The  example  of  lead  shows 
that  it  is  possible  for  chronic  poisoning  to  act  chiefly  upon  special 

Crtions  of  the  organism  ;  but  among  the  small  nuint)er  of  cases  of 
A  poisoning  the  proportion  of  cases  of  optic  nerve-atrophy  is 
very  lai^e,  while  among  the  immense  army  of  drinkers  ana  smo- 
kers it  is  probably  little  larger  than  among  the  whole  community. 
If  a  patient  drinks  to  excess,  whatever  ihay  be  his  disease,  it  is 

'  [A  rnry  Imrge  propnrtinn  of  the  caiHof  optic- nerve  Hlrophy  wlik'h  hiive  fullcn 
Bnder  our  uwn  obasrvHtlun  hiive  been  in  cigHTmnker*  nnd  wcirl[m<-n  in  tiibHc-co  fnc- 
toriM.  Such  {•erton*  nrdlnarlly  u»o  liibnti'i)  very  rreely,  beilh  by  Binukini;  and 
chewing,  but  arc  not  etpeclally  addii'led  tn  drinking.  It  is  our  Iwlier,  al^'i,  llint 
iliTcterata  drinhon,  who,  however,  are  very  apt  tu  Im  aleu  inveterate  smokera,  are 
Mppcially  liable  to  auOi-r  fnim  amaurotic  affeL'tiiinB.  Nirvi'-iwollitij;  hai  not 
appeared  to  u*  to  be  a  marlcpd  r«itiira  in  thcBc  en**,  but  our  iilwerTBlion  !im  nepmed 
to  ciiinoido  vith  that  of  Mr.  HnlchinBon  who  belicvos  thiit  h  stHee  nf  liypcrnmia  ••! 
the  diitk  U  the  uitial  fnrerunner  of  Ihc  atrophy.  In  the  way  or  trentmont  il  hu 
bton  uiir  habit  to  rely  chiefly  upon  the  immediate  and  Ivtul  abiindiinnip;it  of  Iho 
babin  which  have  aermed  In  us  to  have  contributed  to  the  dfTulopmont  of  tho  dii*- 
ease.  and  this  abatinence  hna  been  so  often  follnwcd  by  prompt  nnd  p'rmnn»nt 
impnivement  ai  to  conflrm  u«  In  the  belief  that  wn  have  revo^nized  and  removed  a 
prinripal  and  efficient  cause  of  the  troubli^.  Conjointly  with  ab'lini'ni'e  from 
imohini;  and  drinkinx,  wo  ordinarily  prescrihe  bii-liloriile  of  morcury,  in  the  diwe 
of  j^th  or  ^th  of  a  K^ain  three  timei  a  day,  nnd  in  the  lat?r  istHKea  of  the  diseai>e  it 
has  appeared  to  u*  that  much  brnefll  bai  futlowed  tho  employment  of  bypudermic 
iDjeclioDi  of  atryehnia. 

These  views  are,  so  far  ai  we  are  informed,  subetflntiHlty  thoee  of  ophthalmic 
priclilionen  generally  throughout  the  ITnltod  States  ;  it  suems  quite  promtbln,  also, 
that  American  tobacco  may  tw  more  delutiirious  than  that  uf  Turkey  and  the  Kast.] 


part  of  the  duty  of  the  pliyaii-iai)  to  vndvavor  to  briniE  aliont  t\u> 
HtKind'tiiinciit  (if  tliU  babtt ;  ami  if  a  juitivnt  xvlin  cOD9Ult«  mv  cm 
account  of  ucrvo-at ropliy  is  u  wiiiokor.  I  alwayA  advim  him  to  lay 
aside  tobacco  as  an  t-xperiiiioiit,  and  lli«  htrgor  hie  ordinary  con- 
Humpttoii  thn  more  ftnngciit  would  he  my  injiiiirtioiiH  in  ihia 
particular.  Itiii  thi^y  would  he  dictnted  almati  entirely  hv  the 
duty  of  leaving  nothing  undone  in  aiich  a  case,  atwl  would  not 
r«pr«ient  any  j)Pi-sonal  belief  in  the  necessiiv  of  the  prohibition. 

At  the  time  when  Von  Graefe  was  endeavoring  to  arrire  at 
some  oi'Ticluaione  alioiit  the  nature  of  atrophy  from  the  character 
of  the  Huhjoctive  disturbance  of  vision,  it  was  the  custom  in  Ger- 
many to  treat  thediHcase  by  the  adminiet ration  of  i-opiousdranshta 
of  }Cittnian's  decouiion,  ii  diuretic  and  diaphoretic  drink.  Tbi« 
pr.iclicc  had,  »*  iiu  auxiliary,  a  rational  basis  ^o  far  as  this,  that 
tnaiiy  of  the  [Hiticiits  arc  loailol  with  wiistc  products,  the  result 
of  overfocding,  swlentury  habits,  iniiwrfeul  excretion,  and  menlid 
anxiety.  Wc  cannot  cxj^iect  one  who  is  no  circumstanced  lo  eHiecl, 
even  with  ihe  aid  nf  ioilide  of  poiafteiinm,  ihe  rumovul  of  nn  ad- 
venlitiotis  deposit ;  neither  can  we  exjiert  one  whost-  general  nutri- 
tion is  impaired  to  overcome  a  local  teiideniy  to  atropihic  change. 
Ill  addition,  therefore,  lo  the  treiitnient  already  recommended,  I 
would  urge  thut  the  diet,  the  excretions,  and  the  habits  of  life, 
should  be  regulated  with  the  most  scnipulous  care,  and  that  the 
Hiirgoon  should  encourage  quite  as  much  hopefulness  tm  the  eir- 
cuinstnnceH  of  the  case  will  justify. 

I'assing  on  from  the  optic  nerve  to  the  retina,  it  is  manifcat,  if 
we  consider  the  continuity  of  tbc  two  structures,  that  the  changes 
which  occur  in  the  former  must  frcijucntly  extend  to  the  fibre 
layer  of  the  latter.  When  this  happens,  the  retina  itself  becomes 
more  or  Irss  swollen,  a-dematous,  and  opalescent  or  opiu)uo ;  and 
its  tortuous  veins,  which  in  tlicir  bends  a|>pr<iach  or  recede  fn>m 
the  observer,  Hpj>car  intcrruplcd,  being  visiblo  where  they  riite  lo 
the  surface,  and  ooncoiili-d  where  tbi-y  dip  down  into  the  allercil 
and  (hickeiK-ii  (is«ue.  These  cimnges  are  most  oonspicnou*  ne^nr 
the  opiie  di-'ik.und  gt-ndually  diminish  towards  the  equator,  h<nng 
also  absent  in  the  region  of  the  macula  lutea,  where  there  is  no 
librc  layer  in  which  they  can  occur,  and  where  the  still  trans|Arent 
tiiMUe  allows  the  red  color  of  the  choroid  to  lie  seen  in  such  marked 
cmitrnst  to  the  eurrnunding  opalescence  that  it  otten  resembles 
a  Im'moirhagic  spot.  When  hwmorrhagc  really  occurs,  the  blood 
mostly  follows  the  course  of  the  retinal  norve-tibres,  and  is  forced 
by  them  into  an  arrangement  which  more  or  lv«s  inuM  out  their 
distribution.  The  conditions  thus  described  have  ucen  called 
retinitis,  or  uenro-retinitis ;  but  I  see  no  sufficient  evidence  that 
they  jKissess  an  inflammatory  charucter,  or  that  they  differ  esmit- 
tially  from  the  a'dcma  or  varii'osiity  cousef)uent  upon  ohatrncted 
venous  circulation.  They  probably  imlicate  that  the  obstruclion 
is  greater  in  degree,  or  the  vital  resistance  of  the  tissue  less,  than 
in  the  cases  in  which  the  swelling  is  almost  limited  to  the  disk; 
and  they  are  attended  by  serious  impairment  of  vision,  which  may 
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^  beailribatcd  to  ihc  diittnrlmncc  of  rb«  roHiial  circulation  mid 
H  nairitinn.  PathnlogicKlly  niid  thcmriciiliviilly.  th«y  cnii  only  be 
^f  REarded  as  a^ravat«d  exaniplea  of  <.-hokc<l  dii«k,  mnrc  twvorc  than 
H  otli«fs,  more  likely  to  terminate  in  atrojihy,  calling  for  the  rloi^tsit 
n  pOBMlile  iiHiiiiry  into  tho  nntoiodent  or  undo  My  in;;  (»nditions.  hut 
I       Ml  |>re«onting  any  cliaraciera  wliieh  will  plaet?  tlw-ni  in  a  t-lasa  by 

li)«mse|ve«. 

L      Aiinlherform  of  retinal  chttu)^  from  obalrnctod  cirpulation  ta 

^1  thui  wliivb  is  produced  wbcn  the  central  artery  becomen  plugjred 

^P  bran  ciiitkoliiA      Tn  ^uob  caM».  n»  a  nile.  there  is  valvular  d)»- 

H  eue  of  ibe  heart,  followt-d  by  sudden  bliitdn^««  of  one  eve ;  blind- 

~    atat  which  nmy  either  occur  in   tho  diiytinic.  or  be  di*oovcn'J 

on  waking  from  «kv|i.     IC  the  iilnjr  if  lrtdjro<l  on  the  hither  side 

nf  any  cnnaideralWe  brniich,  the  |inrt  of  the  rctinn  <>iip)>lied  by 

Ibat  branch  may  retain  viiiinii;  bnt,  generally  itjpcaking,  I  he  ping 

it  altogether  behind  the  divisimi  of  the  artery,  the  branches  ore 

■II  deprived  of  bliKMl.  and  the  blindneos  is  complete.     The  oph- 

tk&lmniit-npic  piotnre  is  very  cbaraeleristic    The  arteries  contract 

ind  empty  tlientHelves.  and  are  either  lost  to  eight  entirely,  nr 

UK  wen  only  ae  tine  threads.     In  the  veiiip*,  the  blood  nrten  l»- 

«)fne»  inlcrrnptcd,  or  broken  into  detavbe']  jxirtions.  wbieh  are 

^  wpanited  by  empty  tipAcw>,  and  wliich  ttnmetimcs  oMciltate  to  and 

■  fro.     The  nerve-diwk,  deprived   of  nrterial    blond,   look«  whiter 

H  than  uanni,  and  the  titire  layer  of  the  rotina  becomest  of  Almost 

P  milky  whiteneti8  and  o)«tcity,  ((tiite  «hnllingoiii  (he  color  of  tho 

[horiiid,  exit'pl  at  the  "(ill  triiii>i[iarcnt  maeulti.  which  H|ipeiir»as 

a  sharply  detincd  briglil  i-eii  i*irfit.     In  one  nf  my  caw*,  u  %-ery 

(mail  arterial  hraneh  was  given  otl' jn*t  behind  Ilic  cmbi>liifl,  mid 

emerged   upon  the  margin  of  the  dink  jnot  within   the  M'lerotic 

foramen.    When  the  cmrwilns  waa  driven  hnnie,  this  nmnll  briineb 

yielded  to  the  etrefui  snddeniy  thrown  upon  it ;  and  the  optir  ditik 

bii-ame  coverett  with  a  lilm  of  arterial   blood,  which  was  entirely 

bbsorbcd  in  ab<mi  a  week.     When  a  large  branch  eecat>CA  the  em- 

tbolii*.  ibc  ophthulmoBcopic  nppearnnceH  ditfer  from  Innse  above 
lescrihe<l  iti  that  iomc  )(ortion  of  tho  rotina  may  remain  nn- 
tbanged.  There  is  no  remedy  for  theKe  caHca,  which,  fortunately, 
KVttcarcly  liable  to  be  met  widi  in  both  eye»  of  the  same  i>utient. 
After  a  variable  time  the  retina  regains  it*  transparency.  »nd  iho 
(iplie  nerve  (>eeonies  «tni)ihie<l.  'i'be  atrophy  proilnced  by  an 
embolntt  may  always  Ih-  recogiii7.«l  by  tlic  history  of  the  obk*-.  by 

•the  disappearance  nf  the  arteries  from  the  norvtMlisk,and  l>y  their 
Rpfenraiive.  as  delicate  white  ihreuds,  on  thoae  parts  of  the  retina 
which  have  regained  transparency. 

Among  tho  varictio*  of  retinal  change  wbii-h  have  been  de- 

Ptcrilied  as  tiiis  or  that  form  of  retinitis,  the  lenctendc,  the  syph- 
ilitic, the  Hlbtiiniimric,  and  the  pi<;mentiu'v,  none  bnt  the  last 
Tn^nliomil  ap|ieare  to  mo  to  be  pnM)crly  an  inHammalioii :  the 
olbers  lM>ing  the  residlt  of  degeneration  or  intillnilioii  of  various 
kitM]«.  jierhaps  soinetinteit  eomplieatc^l  by  intlaiiinmtion  of  a  sve- 
oodary  cbaracter.    The  Bymptonii)  of  pigmeuCnry  retinitis  are  so 
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memberfl  of  a  family ;  ineomueh  thnt  I  now  never  see  a  case  of  it 

for  rbe  iirst  time  without  requesting  that  the  bri)thera  and  eiBters 

(^  the  patient  may  be  sent  to  me  for  examination.     It  variefl 

greatly  in  the  rapidity  of  its  progress ;  and  Professor  Dondere  eays 

that  there  may  be  a  period  of  twenty  years  op  more  l>etween  the 

first  appearance  of  the  symptomR  and  the  tinai  extinction  of  sight. 

I  have  seen  eight  all  but  extinguished  by  it  in  a  lad  only  ten  years 

ofage;  and  I  have  other  cases  under  ol>servation  in  which  the 

lapse  of  two  or  three  years  has  been  attended  by  little  increase. 

The  patients  are  of  all  descriptions,  of  both  sexes,  young  and  old, 

bealtny  and  diseased,  feeble  and  vigorous.     The  patient  whose 

field  of  vision  is  shown   in   Fig.   la,  page  72,  is  a    robust  and 

iealthy-looking  girl  of  twenty,  with  rosy  checks,  well-developed 

niDscles,  and  a  remarkable  set  of  sound  strong  and  shapely  white 

teeth.    Her  younger  sister,  who  is  lees  conejiicuously  healtny-look- 

•  ng,  is  alaa  affected.    I  have  never  been  able  to  connect  tlie  disease 

^*ith  syphilis,  either  inherited  or  acquired;  I)Ut  I  think  that  the 

^>ecaliaritiee  of  its  seat  and  of  its  mode  of  increase  point  out  that 

It's  analogies  are  with  some  of  the  chronic  skin  diseases,  and  that, 

like  them,  it  is  probably  localized  by  the  anatomical  distribution 

of  nerve  influence ;  conjectures  which  derive  some  support  from 

the  history  of  the  embryonic  development  of  the  eye.    In  the  way 

of  treatment  I  have  nothing  to  any,  except  that  I  usually  give  iron 

%  n  rather  full  doses,  generally  the  tincture  of  the  i>erchforide,  and 

that  I  think  this  preparation  has  a  tendency  to  arrest  the  progress 

of  the  malady.    It  is  difficult  to  say  this  with  any  certainty,  when 

that  progress  ie  naturally  so  slow,  and  when  it  may  probably  be 

cccelerated  or  retarded  by  various  conditions  which  it  would  be 

impoBsihle  to  take  into  account.     But  I  find  that  many  patients 

Tielieve  in  the  iron.    They  take  it  for  two  or  three  montlis,  become 

tirvd  of  it  and  lay  it  aside,  and  then  come  back  after  a  time  to  ask 

for  it  again,  saying  that  they  get  worse  without  it.     J'rofensor 

Quaglirio  once  announced  that  he  was  obtaining  great  results  by 

rejieated  paracentesis,  and  promised  to  publish  tuir accounts  of  his 

cases  when  they  were  complete.    1  fear  the  issue  disapitointed  him, 

for  I  have  not  heard  that  he  has  written  anything  more  upon  the 

Bobject.    I  have  not  felt  tempted  to  try  bis  method  ;  and  I  confess 

that  my  only  hope  of  the  discovery  of  any  cnrative  agency  rests 

upon  the  progress  of  research  with  regard  to  the  influence  exerted 

upon  local  nutririon  by  individual  nerves. 

Proceeding  to  the  degenerations  of  the  retina,  the  most  import- 
ant of  them  IS  that  which  is  so  often  associated  with  albuminuria. 
It  has  long  been  known  that  vision  is  often  much  imimired  in  the 
advanced  stages  of  Bright's  disease;  and  the  impaii-ment  was  often 
cited,  in  the  pre-ophtbalmoscopic  period,  as  an  illustration  of  the 
power  of  depravra  blood  to  diminish  the  functional  activity  of 
the  nervoaa  eystein.  Xow,  however,  it  is  well  ascertained  to  rest 
upon  u  basis  of  physical  change,  which  appears  to  consist  chiefly 
of  fatty  degeneration,  with  scattered  patches  of  arterial  ha-mor- 
rhage     The  ocular  phenomena  seem  to  support  Sir  William  G  nil's 
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belief  ihat  Kriglit's  ilisen^e  lias  its  origin  iit  onnditinns  wlik-li  affect 
tlif  Hrrurittle*  of  lh«  Ixvly  pencrallv,  unil  iiol  merely  tlin*i>  i>f  llie 
kiilnevs;  IVip  tlie  I'etiiiul  ilejfenermioii  in  i>oiiiu  wiir-s  pn-i-erlv4  tli9 
prvm>tii.H>  ofHltmiiieii  in  tliu  urine,  ninl  iit  moMlly  ft  very  vurlynvnif^i 
torn,  ftltlioiigh  tiometiines  it  only  agijiejinii  at  a.  Ute  pci'ioil.  Hont-a 
it  ci-riiiinly  cannot  lie  nuid  to  be  csiiiseil  liy  the  Hlhnmitinrin:  und 
clinical  oliservatimi  railier  jH>intH  to  the  renal  und  ounlnr  iHHonli'ra 
R9  common  tonse»|iienfOBot'tlie6Hiiieanlcced«nt.  If  we  may  aMiuna 
tliis  aniwudmit  to  Iw  di«ea>Ht  of  the  <!oat«  of  the  arterioles,  which 
weakens  ibuiii,  and  iil  thi*  same  tinio  obotrucie  their  channels,  it 
U  uttay  (o  conecivu  the  nmniivr  in  wlnub  5itty  degeneration  may 
tdko  tlio  pini'ti  nt'  naiural  rcpiiir.  nnd  in  which  hiemorrbagic  apiita. 
may  In-  |ircid«i-eil. 

The  ap|M.!urani-a*  ^een  wifli  the  ()|>liiliiiitno)*i.-n[ie  in  thv*Q  uieeft 
ore  iinliiuct  to  innch  variaiioD  a»  regnnln  the  extent  of  the  depart- 
ures from  the  natural  »tiile;  Inil  iIia  jceneral  tendency  of  thoj 
|uttc-licfl  of  fatty  de)M)sit  ie  to  fcroup  tlieinaelvt»  more  nr  le#4  ^yni* 
metrically  amtind  the  optiv  disk,  or  the  maonla  lulcii,  or  both; 
anil  tlie  ficneral  leiuleiicy  of  the  h!oo<l  efliiaiona  i»  loocenpy  thd 
iihre  layer  of  the  retina,  hoeomiug  more  or  leea  tihrillate^l  in  ii|» 
peiuancc.ntiil  Bprondin;'  out  into  snmewhut  liriieh -shaped  exirenii 
tie«.  The  patcliex  aru  tceneriilly  while  ur  c-ream-eolnre«l,  rcfleeting; 
lijtht  stningly  ;  and  their  poriiiion  in  the  anterior  layer  of  tb* 
retina  ii*  Mhown  hy  thu  fact  that  rliey  conecal  the  smaller  vesecU 
ctitin'iy.and  often  purliully  ironeeal  the  Inifiv'  oik'*.  Th«y  are  thtis 
nt  once  ditftiiigiiislied  from  siihretiinil  etltision,  wlneh  would  ihmw 
the  retinal  vessel:'  into  n>lief  unil  ivnder  them  iinu»ually  von^pieu- 
ons.  It  was  at  "lie  time  believed  rliat  a  stellate  arrangenient  of 
whilo  ihifn  around  the  maonin,  together  with  a  zone  of  i<itiiihir  «lo- 
gciierittion.  iiprinkleil  ^vitl1  Invniorrbngei),  Hfoiiud  the  nerw-disk, 
wait  iiiiliognonionic  of  allmiHiiiiiria  ;  Imt  1  htivealrCiidy  mentioned 
one  niHlance  of  sni.-h  cliaiijfea  in  a  cane  in  which  ilenth  wn.s  pro- 
dui-ul  by  a  tnberculfus  dL-|MHiit  in  the  eerehellnm,  rho  kidnei:<  re- 
inainSii^  healthy.  In  lhi<  in>itance  there  were  manifest  indii-HtioiM 
of  intntcniiiial  mischief;  but  \vc  aUo  meet  with  (lersoivs  »  hrnm 
only  coni|>laiut  is  of  failing  sight,  and  in  whom  the  ophthalmraco|« 
flhow»  a  tew  glistening  llui-ks  in  the  retina. either  with  or  nithoaL 
Binull  )i»-niorrliiigeK,  and  whose  urine  is  not  albuminous.  When 
8(iib  piitieiil:«  are  pi-rsons  who  have  |ia««e<)  the  middle  period  of 
life,  I  tliink  wi-  may  generally  look  for  the  development  of  ren.il 
difeiiHe  in  them  before  long :  utuI  (bat  the  api^H-arancee  within  the 
eye  mift  be  held  to  point  lo  a  tlegt-Tiemiion  whieh  \»  not  local 
only,  and  to  cjtli  for  the  niost  careful  inventigalion  of  the  eouHtitu- 
tional  -itateandof  the  habitii  of  life.  Asa  rule,  however,  thu  iirina 
is  already  aibiiniinou!*  in  such  cases;  and  in  hospital  praetieu  ii  it 
a,  matter  of  tmnient  oceurrenee  that  the  ophlbalmoseojii'  lends  lo 
the  discovery  ol  albuminuria  iu  persons  who  a|iply  on  nixviunt  of 
fiiiling  sight,  and  who  are  then  transferred  to  the  medical  depart- 
meut  ibr  treatment.     The  alterations  in  the  retina  generally  nn- 


HITIRAL   CHAN0E8    IN    ALBUHINnRIA.  888 

dergo  only  gradaal  increase  ;  and  death  often  oecura  before  com- 
plete blindness  is  produced. 

In  a  few  cases,  Dowever,  and  these  chiefly  in  young  aduifa,  we 
meet  with  retinal  changes  of  a  somewhat  ditt'ereiit  character,  in 
which  there  ia  a  large  element  of  etfuston,  which  arc  uasociated 
with  renal  disease  of  an  acute  type,  and  which  seem,  if  not  actually 
inSaiumatory,  to  be  at-least  due  to  a  sympathetic  irritation  of  the 
retina.     The  most  remarkable  instance  of  this  kind  which  I  have 
met  with  waa  in  the  case  of  a  lady  who  came  to  me  from  the 
conntry  about  a  year  and  a  half  ago,  on  account  of  sudden  dimness 
of  sight  of  the  left  eye,  which  could  only  rend  Xo.  l!l  of  Jiiger, 
Jetter  by  letter.     She  was  in  a  high  degree  short-sighted  ( M  ~  J- ) ; 
and  my  note  at  the  time  was  "  retinal  ctlusion  iindiiedeniaof  disk." 
-T  said  that  the  condition  of  the  eye  might  he  due  to  kidney  irrita- 
tion ;  and  then  learned  that  alie  had  long  been  subject  to  uttacka 
of  hieniaturia.     She  went  at   my  reqnesl   to  Dr   Dickinson,  who 
Informed  me  that  there  waa  a  truce  of  albumen  in  the  urine,  and 
that  he  sospected  a  renal  calculus.     We  preacril>ed  a  mixture  con- 
taining ammonio-citrate  of  iron  with  iodide  of  potusaiuni,  and  the 
{katieut  went  a  long  iourney  hy  railway.     Immediately  on  restch- 
*ligher  destination  ahe  waa  attacked  by  profuse  hieniatnrin,  lor 
■^hich   ahe  had  recourse  to  her  customary  medicine,  the  tincture 
erf  perchloride  of  iron  in  large  doses.     The  bleeding  ceased  in  a  few 
^aya,  and  the  vision  of  the  left  eye  began  to  improve.    Three  weeks 
^fter  her  tirat  visit  I  saw  her  again.     The  subretinal  eHu^ion  Inid 
Entirely  disappeared,  the  disk  was  of  normal  uxjicct,  and  the  eye 
ooald  read  "bi-illiant"  type,  although  this  was  said  to  look  "a 
little  misty."    I  advised  cupping  on  the  loins  if  the  eight  again 
Itecame  impaired,  but  have  since  heard  nothing  further  of  the  jki- 
tient. 

The  moat  extensive  retinal  changes  which  I  have  seen  in  connec- 
tion with  albumiimria  liave  been  in  cases  of  acute  roiiul  disease 
<H;curring  in  young  women  during  pregnancy;  and  in  thenc  the 
Bight  is  commonly  more  imiiaired  than  in  the  climnic  discuse  of 
older  Bubjecta.  The  nppcaruncea  of  fatty  degeneration,  and  the 
hfemorrhagic  patchea,  are  often  complicatwl  hy  a  gotxl  <leal  of  gen- 
eral retinal  reile ma,  which  produces  a  diffuse  milkincsn  or  ojiiilca- 
cence  of  the  fundus  ;  and  this  ccdema  often  disnp[ieiir8,  and  signt 
improves  in  a  corresp<mding  degree,  under  the  intlncncc  of  "tho 
treatment  which  is  demanded  hy  the  state  of  the  kidneys.  In 
hospital  practice,  however,  the  eventual  termination  is  nlni'Mt 
always  unfavorable,  both  aa  regards  vision  and  iia  reganla  life.  [ 
have  never  aoen  the  former  return,  even  for  a  time,  to  the  normal 
standard;  and  the  kidney  disease  generally  passes  from  the  acntu 
into  a  chronic  form,  and  proves  fatal  within  a  year  or  two.'     As 


'  [We  haretsan  n  well-miirkod  ca^e  ut  Mlbuminuriu  rulinili*  in  whii'li  i'iinii|iic- 
uou*  ri-tiiinl  DpRCitle*  cleared  up  in  b^Ui  I'Vi'*,  Hiid  viniun,  whlih  linrl  bri'ii  nonrljr 
■buliibsii,  roM  to  IS-XX.  The  pAtirnt,  hh  umiiHTiH]  wniimn  uf  abuut  lliirty, 
died  a  ;ear  later  with  all  lh«  gymptumi  ul  Unghi't  diw-a>o.] 


ro^nl^  tlio  rolinnl  vliangea  which  arc  atifionniocl  n-ith  aTlmrs  * 
una,  there  is  imthiiig  to  add  to  the  ti-eatn)«iil  of  tito  rcn«l  ^ 
order.  Thv  froqiiotit  cocxiat«nco  of  the  two  voiulilioii*  (fan*"* 
Icftil  pvory  iimlieul  iiiiiti,  wvcn  if  he  does  not  use  the  f»|ilii|j.t'i«  ' 
eoo|)e,  tn  cxiimiiii-  the  urttio  for  iilbumeii  in  every  ciise  innhr** 
defoclive  eight  i%  coniplmiued  of,  c^peciully  in  |«tieiiis  <t^s 
approaching  the  gratid  ciiiiiacteric,  and  in  young  women  ihni^ 
|tregiuiticv.  If  thitt  preciiution  U  omitted,  diaenee  of  the  fcjijii^  ' 
williwsnivdly  oft«ti  e*ca[>e  detection. 
The  cii9>«a  of  syphilitic  reliiuil  de|X)eit  or  deg«ii«ratioo  wo* 

|>resenl  litrle  diffi»;iilry,imt  «o  iiiiieh  on  acc-omit  of  ■nvlliinp ** 
ulely  ehnrscieriatic  ni  the  appCAraiicM,  as  huL-aii»e.  in  iix'^l 
etance<),  the  history  i?  not  d'>uh(ftil.    The  de[io«it  is  Miw.'ti'V 
general,  utom  oJ>en  piirtial ;  and  in  the  latter  ea«o  it  dilftn  f"^ 
albamiiinrie  degeneration  in  the  ahnonce  of  any  tendency  to  ^/^ 
metrical  arrangement,  and  also,  aa  a  rule,  in  the  ahMitcoof  '    ' 
bmuorrbagic spota.    The  deposit,  iimtead  of  U-ing grouped urc*"*^^ 
t  the  di»k  <ir  miHc-iila,  appears  in  iKilated  gruyish  or  white  ftlf}* 
'  bt-r*.'  and  there,  jaitL-hes  which  lire  often  of  highly  irregular  OQll'"^* 
and  wliiih  may  send  out  long  proceeaea  or  hands  in  diU'ereiil  dir^j 
ttt>oik.     When  the  de[X)sit  is  general,  it  provinces  only  >  diffufi^ 
niilkineeis  or  increased  visibility  of  the  retina,  together  with  m^*^ 
ur  l«n  wiling  and  obsetiration  of  its  hlouilveaaeTs,  the^  cha)>i£<' 
beiBg  Dioni  visihle  aronnd  the  disk,  where  the  retina  'u  tliii'kett* 
and  gradniilty  diminishing  towards  the  e<iiuilor.     Une  of  thelxtft 
rxan)[>le9  of  this  kind  nf  diaeuse  which  I  have  met  with  oceurNd 
ill  a  mnrried  woman,  who  canio  to  St.  George's  Hoepiial  nftor 
having  pui««e«l  thmiigli  the  acute  stage  of  double  syphilitic  irilik 
Her  vyv^  were  tttill  iriitahle,  and  the  pupila  alniot^t  univcfMlIf 
adlierv^'iit.     [  remove*!  a  large  piece  of  ins  Ironi  each  eye.  ojiomii;^ 
gi>o<l  tiupil)^,  and  pill  her  uiidi'r  constitutional  trvatnient,  which, 
faiit-ying  her^jlf  well,  she  discontinued  prematurely.      Ahoiil  a 
veur  atiorwiirdit  #he  returned,  on  accouiic  of  failing  eight.    Tlue 
superlieial  \>art«  of  the  eves  wore  quito  healthy,  but  tlw  opblhal. 
nioscope  showed  extensive   opiilcscene*  of   both  retina;,  which, 
onder  renewed  constitutional   treatment,  cleared  iiwav  again  io 
s^me  degree.     It  i«  chnracteriatio  of  syphilitic  relinnl  eliangc  itial 
itsit«|>>'ct  vjirie*.  soinelimeeevcti  from  day  today,  that  it  i»  i-hronic 
and  intractable,  and  that  it  tends  to  frvpient  rclnpsa.^     Kven  in 
mild  cases,  the  vitreous  hmly  in   the  immediate  vicinity  of  ttifi 
retina  seiienilly  piirticipHlc*  in  the  disonlcr;  and  inay  often  b« 
MVii  bv^lhe  direct  methort.and  hy  carefully  ninnnged  illnndimtion, 
to  \x  fxwt  hv  line  [«rticles.  which  M.  de  Wceker  lia*  aplly  i-oni- 
Mff«dtothc  motes  inn  >snnl>eam.     In  more  severe  chm^  i  't^ 

^jpA**  bcct>nics  turbid  throughout,  so  thai  the  rcliiial  ■  i  .lM 

bo  iMinr  visible.     The  termiinilion  of  syphilitic  retinal  diMMtt  is 
Eilffriti  atrophv  or  in  piirlia)  or  entire  rvc*ivpry :  the  nataiv  of 
mi*  rwult  dc|-.-t'idtng  n|ion  the  severity  of  the  atuvk.  upon  the 
W««nl>'  wid  duration  of  the   eouslitnlionnl  midudy,  u^xitt  tba 
|fcjtij  ^  dncretion  exercised  in  the  treainicnl,  and  ti|nu  the  df^ 
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cnmBtances  and  recuperative  power  of  the  patient.  The  treatment 
of  constitutional  yphilis  does  not  require  to  he  modified  because 
tlie  retina  is  one  of  tne  jiarta  attacked,  although  this  circunistanfe, 
from  the  grave  issues  which  it  involves,  adds  very  materially  to 
the  reeponsiliilitiea  of  the  surgeon. 

Next  after  the  albuminuric  and  syphilitic  forms  of  disease,  the 
moet  important  changes  which  ai-e  met  with  in  the  retina  are 
bsemorrhages,  which  may  be  either  venous  or  arterial.    It  has 
already  been  mentioned  that  arterial  hitmorrbaire  may  form  part 
of  tbe  albaminuric  degeneration  ;  but  I  now  speak  of  hiemorrhage 
u  it  exists  aloue      If  an  eye  is  exnuiined  soon  after  the  rnpture 
of  s  retinal  bloodvessel,  it  is  usually  possible  to  determine,  by  the 
ooW  of  the  effusion,  whether  an  artery  or  a  vein  hns  given  way  ;' 
and  in  many  cases  tlie  collapsed  vessel  may  ijo  traced  beyond  the 
fa  hemorrhagic  B[>ot,  and  thus  [Kisitivcly  identified.     When  some 
time  haa  elapsed,  and  when  the  efi'usion  of  blood  has  been  too 
Considerable  to  be  readily  absorljcd,  the  remains  are  apt  to  become 
i»jfiltrated  by  pigmentary  depoi*it,  and  the  tissue  disturbance  is 
often  followed  By   inflammatory   fhaiiges  which  lead  to  pnrtial 
*troph^,  and  which  may  thus  disguise  the  character  of  the  original 
ConmtionB.     Arterial  hn^mnrrhage  in  the  retina  is  generally  due 
to  weakness  of  the  crtats  of  the  vessels,  or  to  increased  strain  upon 
t:liem,  or  to  both  these  CRUsea  combined  ;  so  that  it  leads  to  a  sus- 
picion of  atheroma,  or  of  the  vascular  degeneration  which  is  said 
oy  Sir  William  Gull  and  others  to  underlie  JJright's  disease,  or  of 
liynertrophy  of  the  heart ;  and  calls  for  careful  examination  with 
<'ef«renoe  to  all  these  changes.     The  degree  in  which  it  will  affect 
vision  will  chiefly  de|)end  upon  its  extent  and  its  situation  in  the 
i^tina,  a  large  bleeding  sometimes  causing  sudden  and  complete 
bliiidnees,  a  small  and  neriplieral  one  scarcely  producing  auy  im- 
{uirment  of  sight  at  all.     ti^mall  arterial  hiumorrhagcs,  however, 
are  always  of  grave  import,  because  the  conditions  under  which 
they  are  most  liable  to  occur  are  emphiitically  conditions  of  degen- 
eration; and  hence  the  rupture  of  a  retinal  artery  is  not  unlikely 
to  be  the  precursor  of  the  rupture  of  an  artery  in  tbe  brain.     lu 
sach  instancee,  therefore,  it  is  proper  to  tell  the  patient   that  his 
malady  affords  a  wamiiig  which  may  [irotcct  him  from  more  serious 
evils  ;  and  to  advise  him  with  reference  to  his  habits  of  life  in  such 
a  way  that  the  warning  may  be  fruitful.     Not  many  mouths  ago, 
in  the  case  of  an  elderly  gentleumii  who  consulted  me  with  regard 
to  his  spectacles,  I  found  the  retina  of  one  eye,  towards  the  efjua- 
tonal  region,  studded  with  minute  ljlood-s]>ots  which  were  tniceuble 
to  niptQFed  arterioles.    Further  examination  led  to  the  discovery 
that  his  heart  was  much  hyjicrtrophicd,  and  he  was  thus  induced 
to  seek  and  to  follow  counsel,  with  reference  to  his  habits  and 
regimen,  by  which  I  have  no  doubt  that  his  life  will  be  consider- 
ably prolonged. 
Ueemorrhage  from  retinal  veins  usually  occurs,  I  think,  from 

■  [Thii  ilutrmi-nt  H[>pcara  to  u9  tc  be  ill  W^t  doublful.] 
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larger  vessoU  tlitin  thaee  vrhich  are  tho  nnliiiary  sonrc«f>  nf  nrtenul 
hipmorrliBp>:  and  hence  it  U  often  somenliat  abnndanl.  It  Itaa 
been  already  mentioned  as  a  meclianieal  cnnsecjuence  of  the  oit- 
8triicted  eircutation  in  cases  of  choked  disk ;  or  it  may  he  produced 
h_v  violent  niHScuhir  effort,  as  during  an  e]iiteiitic  fit  or  a  paroxysm 
of  ooiiehin^  ^I  have  ttusn  one  instance  iu  whicii  it  took  place  during 
parturition);  or  )t  miiy  dc]H-nd  upon  u  depraved  elate  of  the  hlood 
Itself,  a«  in  si-urvy,  hifinorrhHSfiv  pnrpuni,  or  Icucivniia.  It  occurs 
also  in  wnnu-n  at  rlie  time  of  citation  of  ihu  calanicnial  funutiun, 
as  a  result  of  one  of  the  Wni  confroiti ions  or  disiurhuuces  of  oir- 
citlation  which  are  incidental  to  that  period  of  life.  Tlie  npi>c«r-i 
ances  presented  hv  venona  h(pmorrli«j;e  will  dejtend  partly  ii|^iou 
the  quantity  of  llie  eflueed  hlnoil,  nnd  partly  u|K>n  its  aitualion. 
It  may  be  situated  either  inmiedialely  benealli  the  [internal]  limit* 
iiig  nieinhrano.  when  it  will  api>ear  simply  as  a  uniform  dark-red 
patch  of  variable  size  and  eharply  defined  margin,  concealing  every- 
tliinK  behind  it  from  view ;  or  it  may  be  situated  in  the  eubstance 
of  the  tihre  layer,  in  which  vtn^o  it  will  be  widely  and  somewhat 
irregalarty  distribuicd,  in  n  manner  generally  corresponding  to  the 
di-*iri!]uli'ni  of  the  tifiro»  tlieinwlvcs.  un<l  nerving  to  map  out  llieir 
course  and  tlieir  broad  line^  of  cnrvatni-e.  in  »uch  a  condition 
there  may  still  lie  ilistinet  hlood-dejKisirs  scattered  over  llic  sur- 
face ;  but  the  margrins  of  the  de[x»sils  will  not  be  sharply  dctiiu-d. 
and  the  retina  as  a  whole  will  be  more  or  lees  Btainutl  or  tiiig«d. 
Even  under  the  most  favorable  conditions,  every  ha>morrbogiv 
patch  produces  a  blind  spot,  or  jcap  in  the  field  of  vision,  of  mag- ' 
nilude  corresponding  to  its  own,  by  shutting  out  the  aooes^  of 
light  to  the  |»ereipient  layer  beneath.  Sometimes  tlie  blind  spi>l 
may  be  much  largL-rthan  ihe  b».'morrhnge,  chiefly  when  the  laiter 
has  so  disturbed  I  lie  rcfinn  us  to  slop  the  conduction  of  impreeaiona 
through  the  lihrcs  which  are  ntlucted.  When  n  hnrmorrhage  is 
not  very  cxli^nsive,  and  es|K!cially  when  it  doc«  not  penetrate  into 
the  fibre  layer,  hut  rcinniii^  ttpretid  out  an  a  film  beneath  the  limit- 
ing mcnibranc,  it  may  be  entirely  absorbed  witli  little  or  iio  impair- 
ment of  vision.  When  it  is  (-on^ideratile  in  amount  it  often  leave* 
an  o]<nrpie  palch  of  deoolor-i?.cd  fibrin,  in  and  around  which  a 
df![>oait  of  pigment  commonly  takes  place.'  Wheti  the  bleeding 
has  Ijcen  attended  Ity  much  tissue  disturbance, inflammatory  reao- 
tion  is  apt  to  follow  ;  and,  either  with  or  without  thiseomplicution,  '. 
the  case  will  genenilly  terminate  sooner  or  later  in  atrophy.  The 
hiemorrhage  Teiiat  to  be  feared  is  that  which  ot:cui-8  in  women  ■ 
towards  tlie  close  of  menstrual  life,  iiiid  the  form  most  likely  to  be 
destructive  to  sight  is  that  in  which  bluod-spote  are  scattered  al>oiit 
in  a  geucriilly  stiiincd  libir  layer. 

In  determining  the  trcjitmcnt  of  retinal  hiemorrhage,  we  must  . 
he  guided  mainly  by  the  syslcnuc  coiidilioiis  to  wliieh  it  can  be 

■  [PigmiMit  dc)io»iU  in  tbc  aitecf  «n  old  roliiiiil  eitravAMtion  indicalo  Ihkl  Uie 
d(»[ii'r  Invnri  nf  Ihv  TOlliifL  Iift^f  boim  [iivolvml  tlihor  primnHly  vr  ttirough  iuta*> 

ijUont  i  II  flu  HI  111  II  li  tin,] 
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traced.     In  purpura,  or  in  scurvy,  or  in  women  ceaaing  to  men- 
elmate,  we  may  at  least  hope  to  prevent  any  recurrence  of  tlie 
accident,  and  often  to  bring  about  abeorption ;  while  in  cases  of 
arterial  disease,  or  of  hypertrophy  of  tlie  heart,  our  functions  will 
be  practically  limited  to  endeavors  to  prevent  the  still  more  serious 
mischief  by  whieh  the  patient  is  threatened.     When  much  local 
congestion  is  present,  depletion  by  Heurtelonp's  nrtiticial  ieech  is 
almost  always  indicated,  followed  by  the  usnal  precaution  of  con- 
finement to   a   darkened   chamber  for   twenty-four   hours;   and 
employment  of  the  eyes  must  in  all  cases  l>e  strictly  forbidden  so 
long  SB  the  probable  causes  of  the  biemorrliagc  are  still  in  active 
operation.     When  there  is  no  other  special  requirement  in  the  way 
of  medicine,  I  am  accustomed  to  prescribe  the  iodide  and  bromide 
of  potassium  in  combination.     It  is  very  difficult  to  obtain  trust- 
worthy evidence  upon  such  a  point,  but  I  think  that  these  salts 
promote  absorption  of  the  effused  blood,  and  I  am  sure  that  they 
exert  a  beneficial  action  upon  some  of  the  forms  of  congestion  by 
which  bleeding  may  be  produced.     In  favorable  cases,  as  the  clot 
or  film  is  seen  to  clear  away,  vision  returns  in  corresjionding  propor- 
tion ;  and  may  at  last  be  entirely  restored.     After  the  blood  bna 
disappeared,  it  is  not  uncommon  for  the  patient  to  say  that  all 
objects  have  a  wavy  or  broken  aspect ;  the  lines  of  print,  for  ex- 
ample, seeming  to  pursue  a  curved  or  an  irregular  course.   There  cnn 
be  little  doubt  that  this  phenomenon  is  due  to  the  presence  beneath 
the  limiting  membrane  of  some  residual  transparent  ett'tisioii,  by 
which  the  natural  con  tour  of  the  retina  is  disturued,  and  the  image 
formed  uton  it  is  distorted.' 

In  all  the  varieties  of  degeneration  or  inhltrution  of  the  retina, 
or  of  hieraorrhage  among  its  fibres,  we  may  have  consequent  iii- 
fiammation,  which  I  look  upon  as  being  essentially  traumatic  in 
its  character,  the  result  of  the  laceration  or  displacement  of  tissue, 
of  the  irritation  caused  by  the  presence  of  an  adventitious  deposit, 
or  of  the  derangement  of  the  natural  order  of  the  circulation.  I 
have  little  or  no  belief  in  the  various  forms  of  "retinitis"  de- 
scribed by  writers:  the  albuminuric,  the  syphilitic,  the  leucremic, 
the  apoplectic,  and  what  not ;  but  look  UfKXi  [the  retinitis  in]  them 
all  as  being  essentially  the  same  process,  springing  out  of  conditions 
which,  if  not  identical,  are  very  closely  analogous  to  one  another. 
Syphilitic  retinitis  is  the  resentment  of  a  retina  incumbered  by 
syphilitic  deposit.  Apoplectic  retinitis  is  the  resentment  of  a 
retina  split  up  and  partially  disorganized  by  hfeniorrhages.  The 
inflammatory  process,  in  every  case,  adds  swelling,  turbidity,  and 
etfusion,  to  the  pre-existing  changes.  The  effusion  is  often  of  a 
plastic  character;  and  after  the  subsidence  of  all  acute  disease 
may  remain  in  permanent  patches  or  bauds  upon  the  membrane. 
Snch  patches  or  hands  are  occasionally  met  with  in  eyes  which 


'  [Thii  atitement  ia  notqiiiW  clpnr ;  this  B;fmpl<nii,  which  i«  fenown  Mtnetamor- 
jKbijMui,  is  probably  Bttributubln  to  h  dielit  dit|>ln(.-eincnl  uf  the  percipient  ruiiual 
BlemeDU,  which  may  be  dependent  un  etfusion  ur  en  ciuutrieial  cuotmetl'in.] 
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hftvo  iiovcr  liiiil  good  visinii ;  and  in  n'bicb  they  must  be  attributed 
to  iiifliinimiilioit  during  onrly  iiiruiK-y,  or  i;v4>ii  during  inlrautttrine 
life.  Tboy  niv  goiu'i-«lly  wbil«  or  prroyi-b-wbitc  in  color,  nflAm 
wilb  while  atrintion  npon  a  gray  gronnd  ;  imd  tliey  h«vo  »  pecu- 
liar lustre  of  snrf'ape,  vliiirb  may  be  ooinfmred  tti  lliat  of  sntiii,  or 
of  (iiolhor  of  jiearl.  When  the  inllanmiaCiim  is  seivre,  it  leads 
almost  necessarilv  to  atrnpliy,  tirat  nf  the  retina,  and  Hiib^equently 
of  (lie  optic  disk ;  the  origin  of  the  wastini:  in  the  retina  Ix-inp 
shown  by  the  extreme  dwindling  of  its  arlenee.  which  sonielimec 
almoitt  entirely  diciipiiwir.  The  treivtmeiit  of  the  indammatioa 
r(.-'«>>lv<.-^  iltit'lf  into  tilut  of  itt  exciting  causo :  and  the  progootfis, 
wbich  inn«E  gvntTally  in;  very  unfavuralile,  is  [K-rbaw  less  so  in 
syjjliililir  cii*e«  Ibaii  in  ni(«l  others,  bi'niu«!  »yphilitii'  deposit  i» 
more  amenable  to  Ircalment  than  either  biuiuurrhage  or  fatty  de- 
generation. At  the  same  time.  Home  of  the  very  worst  and  intrtt 
no[»elef«  caaea  are  those  of  a  Bvphilitie  charaeter,  m  which  not  only 
the  ix-tina.  but  also  the  vitreoiia  bnmor  and  the  ehtiroid,  are  early 
and  flerioiiely  involved.  The  morbid  changes  may,  indeed,  lie 
brought  under  the  control  of  treatment ;  but  not  until  thev  have 
prtidueed  mrnrtnnii  alterations  of  a  kind  which  destroy  all  hope 
of  the  rcstorution  of  fuuetionHl  utility. 

Uiidor  certain  circutastaiiocji  the  retina  becomes  dctaehed  from 
the  choroid,  iiiid  raiticd  up,  like  the  ix>Hicle  covering  a  blister,  by 
subjacent  ctlu^^ion.  Sonic  of  tbei>ceaiic«  are  trauma  lie,  prodnecdby 
blow*  on  the  bwid  ;  otlicus  are  not  traceahle  tc»  oliviou*  e«uiH-«.  A 
patient  will  siiy  that  be  exjK^rienocd  sudden  lo*s  of  the  iippi^r  or 
the  lowi'r  portion  of  his  field  of  vision.  When  the  upper  j«rl  of 
the  field  \»  io^l.n  common  i^roinpanM^n  18  to  liken  the  clteut  to  that 
prodnoe<l  by  (he  peak  of  a  oap  coming  Ion*  over  the  eye;  nod, 
when  the  lower  part  is  lost,  the  patient  will  aay  tbitt  he  can  iio 
longer  see  objeel^  wliicb  are  Kins  beneath  him.  In  traiimalic 
[and  otherj  cases  the  loss  of  vismn  is  snmetimee  bounded  by  a  ver^ 
tical  or  ohli(|ue  tine  instead  of  by  a  horizontal  one.  In  ophthal- 
moscopic examination.  If  the  pupil  is  not  dihitcd,  a  small  detach- 
ment of  the  retina  is  u  change  which  it  is  very  possible  for  an 
inexiierienccd  observer  to  ovcrltwk.  The  dctaebmwit.  if  present, 
will  he  found  in  a  direction  r)p|i<3»ite  to  that  <y(  the  blindness:  in 
the  lower  half  of  the  retina  whcTi  vision  is  Io«t  above;  in  the 
up[H'r  half  when  vision  is  lost  below.  It  iipjienra  a»  a  tronmlous 
projection,  of  a  ilirtv  white  [or  greenisli-i;riiv]  color  and  shL-eny 
BUriTucc,  croasei)  by  the  retinal  vessels ;  ami  when  large  it  fulls  into 
undulating  movements,  which  resemble,  on  a  minute  scale,  thoM 
of  the  artilii-ial  waves  of  a  theatre.  As  the  eubretimal  etfuMOO 
increases  in  qnaniity,  the  detachment  increases  in  magnitude; 
and  it  may  ultimately  fall  across  the  at%a  of  tbe  natural  pupil, 
excluding  direct  rays  from  any  ptirtion  of  the  retina  which  may 
atill  preserve  its  function,  and  so  reducing  vision  to  i-crccption  of 
light.  The  increase  is  most  i-u|iid  when  the  origimil  detachment 
is  in  tbu  uppi-r  ijorlion  of  the  retina,  as  the  separation  of  the  re- 
maiudvr  is  uiilefl  by  the  gravitation  of  the  duid.     Detachment  of 
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the  retina  admitsof  little  treatment.    Tii  a  fow  caHcs,  Sf^intaneons 
mature  of  the  detaclied  imrtion  has  been  known  to  OL'cur,  followed 
by  ita  return  to  its  natural  position,  and  by  a  certain  amount  of 
improvement  of  eight.'     Guided  by  these  cases,  Von  Graefe  sug- 
gested artificial  laceration,  ns  a  course  which  might  be  expected 
at  least  to  prevent  the  increase  of  the  dofachnient.     Soon  after 
making  this  enggestion  he  was  for  a  few  days  in  London,  and  I 
sent  up  for  his  opinion  a  nmn  in  whom  detachment  had  followed 
a  blow  on  the  orbit  by  a  splash  of  lead  from  a  rifle-target.     The 
patient  was  a  healthy  man  in  the  prime  of  life, and  the  eye  before 
the  accident  bad  been  perfect ;  so  that  the  case  was  a  very  favor- 
able one  for  the  operation.     Laceration  of  the  projection  was  per- 
formed by  Mr.  Bowman,  Von  Gruei'e  and  myseif  being  present, 
and  we  satisfied  ourselves  by  ophtlialmoscopic  examination  tiiat 
the  mechanical  effect  which  was  wished  for  had  been  [lerfectly 
obtained.     Not  the  slightest  iinprnvenient  of  vision  was  produced, 
either  at  the  time  or  subsequently ;  and  since  then  I  have  myself 
operated  on  many  cases  with  the  same  negative  result.     It  is  said 
that  in  some  instances  lienefit  has  followed  rbe  operation;   and 
hence  it  ranks  as  one  which  may  be  fairly  tried,  attbougb  my  own 
experience  does  not  enahle  me  to  recommend  it,  or  to  urge  its  per- 
formance otherwise  than  by  saying  that  it  may  [toasihly  do  some 
little  good  and  that  it  is  not  likely  to  do  harm.    The  position  of 
the  detachment  liaving  hccn  carefully  determined,  the  surgeon 
thrusts  two  cataract -needles  through  the  forrospondine  part  of 
the  sclerotic  and  choroid,  through  the  effused  fluid,  and  through 
the  detached  retina,  into  the  vitreous  body,  taking  care  not  to  in- 
jure the  ciliary  region  or  the  crystalline  lens.     Tlie  distance  apart 
of  the  punctures  must  be  determined  by  tlie  sii^e  of  the  detach- 
ment ;  but  they  must  both  ijo  well  witliin  tbe  limits  of  its  base. 
The  shafts  of  the  needles  must  converge,  so  that  they  may  cross 
one  another  after  they  have  yienetrated  into  the  eye.     The  jioints 
are  then  to  be  separated  by  approximating  and  crossing  the  han- 
dles, so  that  the  shafts  may  be  rendered  divergent,  and  may  tear 
a  rent  in  the  portion  of  retina  which  lies  between   them.     The 
enbretinal  effusion  will  pn8n  through  this  rent  to  mingle  wirh  the 
vitreous,  and  the  retina  will  full  back  to  its  normal  contact  with 
the  choroid.     As  the  needles  are  withilrawn,  the  drop  of  fluid 
which  exudes  from  each  puncture   should  show,  by  its  viscous 
character,  that  it  contains  a  jKirtion  of  vitreous  liumor,  and  that 
hence  the  retina  has  actually  l>ecn  pierced  and  divided.    The  sub- 
retinal  fluid  is  ofVen  somewhat  turbid,  and  may  place  an  obstacle 
for  a  time  in  the  way  of  the  ophthalmoscopic  view.     Sometimes 
much  irritation  is  produced,  by  which  the  tnrlndity  of  the  vitre- 
ous may  be  maintained  or  increased  ;  and  in  one  or  two  instances 
I  have  seen  the  operation  followed  by  an  insidious  iritis.    Geiier- 

'  [Pive  cue)  of  RponunMiui  Hb»<ir)iti<>n  i>f  mibrHiniil  fluid  with  re^turutinn  of 
Ibe  funcliiin  uf  tha  rellnit,  Bm  roportitd  in  Iha  Tyaimnf.li'iiii  of  the  Amrrican  O/'h- 
thalmoiogieal  Society  fur  ISTCi.  Eigiit  otiirr  (th><-«,  spuritmicuugly  curinJ,  Hro  also 
referred  to,  but  not  reported,  in  thu  Bume  vulume.] 
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Klly,  iiowcvcp.  either  ininicdiutely  or  within  a  few  day*.  Oi"  rent 
in  thu  retiiiA  twc-nnicii  viniblc;  nrii)  the- cH'eotot' thetrcnimeiiiniiir 
then  be  fiiirly  ostimalefl.     Attem|ilii  hnvo  been  mnde,  bj  M,  iw     ] 
Wcrker  mid  oihDrs.  to  tirnc-iii'e  the  anlKiidonce  nt'  the  detnclifnent     | 
wilhotit  hicfnitioii,  Uv  (Ini"ii)e  off  the  Bntijncoiit  fluid  thmiith  >     I 
si'lci'oiii;  opening,     ^l.  de  Wi'L-ker  employed  a  tine  caimlii  1'of  tiin 
Iiiirii(ir.i*;  Imt  I  Iiavo  no  iicrgDnnl  ex|>erietice  of  siifh  tn-utmiiii. 
and  ^^hoiild  expect  tlio  fluid  to  be  again  secreted  iM-foiv  aoy  iina 
time  hnd  elapAod. 

Detachment  or  elevation  of  tho  retina  i«  not  OMnsionod  bjr  M 
etiuMion  only,  but  iiIhu  by  morbid  gn>wth8.  and  oconxi orally  br  llw     I 

jireHonce  of  a  cyefifureiiwi.     The  Iittter  it  not  very  rure  iii*^i«'r i 

and  in  other  countriex  in  wbioh  tJii>eworfn  in  more  fre(|iieiii':; 
wltlt  than  among  oiir*elvc«  ;  but  I  have  never  seen  ii  eime. n^  1  1 
do  not  know  tliut  one  lius  been  reeordod  in  Knglnnd.'     Aii?". 
i-cifus  ueiiully  tirst  njipcars  as  a  subretinu!  prominence,  v/UAi 
inercasos  in  ftize,  and   in  time  hreaka  through  into  the  rilmii*. 
Within  llii*  proniinenre,  as  long  bh  it  it  uiil»rokon  and  enffiiii-nilj 
tran-^imrciit.  the  retractile  neck  ot"  the  parasite  may  Ite  sc«niM 
ret-i'jrni/.ivi ;  hut  after  ritpture  of  the  retina,  and  sometimes  en» 
hefore.  the  true  nature  of  the  case  may  be  conceaIe<I  by  tnrbidity 
of  the  me<]ia.     An  eye  containing  a  cyetjcerus  nmet  andergndo- 
Htriiition  if  left  alone ;  and  tho  oTdy  po«ible  tpoatincnt  U  by  tin 
eniielcalion  of  the  ^Inbe  or  tho  extraction  of  the  parn«itc.     Il  5* 
inineceKsary  to  diacuM.  the  inelbo<lB  by  \vbii!h  the  latter  object 
might  be  accomplifehed,  inasniwcli  a»  tlioy  would  vary  with  llw 
pecnliaritiei)  of  encli  co^e,  anil  inaiininub  no  tbe  matter  U  only  M 
small   importance  among  ii  pcoj>Ie  who  do  not  make  raw  Il<>*h  a 
Btaple  article  of  diet.     Kvcn  uniler  the  mo»t  furonihlc  cirvnm- 
stances,  the  operation'  would  hartlly  nreaorve  vision  :  hnt  it  mieht 
s»vc  the  patient  from  tnuidi  |min,niia  at  the  wor^t  wntild  protmoly 
leave  a  I'luinp  well  ftiited  for  CJiminf;  an  artiliein!  eye. 

The  morbid  fjrowilis  l»y  wliicli  the  retina  may  l»e  elevatwl  nrr 
of  two  clafl>>e>«;  suroomnta.  which  originate  in  the  choroid,  nml 
gliomiita,  which  originate  in  the  i:onnective  tiunie  (nenro^in)  o( 
the  retina.  The  former  are  extremely  rare;'  but  when  they  com- 
ni«nce  in  the  iMMterior  bemianhepe  of  the  eyeball,  and  project  into 
tbe  vitreous  canly,  currying  toe  retina  before  them,  they  prodiieeBt 

'  [A  n»-  >'f  cyiilon-iM  of  ih«  Ifl*  U  fc^nli'tl  by  Mr  Twl*  (R.  L.  O  II.  lUti., 
V,  n  SJ'I.  and  viu-  of  criiliciTi'u*  in  tlio  viiri-nm.  h\  Mr.  J.  Soeltwrg  Wrllt,  i« 
hi*  7V«fi«f  ou  the  t>,tfn-'t  '■/  the  Ki,f,  C'lmf    V 1 1 ,  S  1 

>  [C'lit>ri<i(1nl  iiirkvirm,  »n>'n  •liirlilv  j>ii:n>i-iil>-<l.  •iiiif  th^n  mllisl  mDliini>-MminH 
or  nivliiniini',  i*  l>r  no  iiifuni  an  t'lcivam-lv  rnrv  dimu',  nnd  nfcnrnni;.  m  il  alnt-iil 
■Iwnya  duel,  in  nnnoio  |<i>il  llir  |>iTiii4  ••(  InrHiivy,  It  (>  iiflvn  d'-tm'tnl  In  ll>  vurlbtr 
ttHlfi'*,  III  wlitrh,  iiprliapi.  ill*  iiiilt  M[ii]>tiimi>  HDv  jiMrllnl  fmlurr  uf  viiinn  ■n4 
llnrilHti""  «'  tilt  Tijiial  fl<-1.| ;  in  uiLt  wi>rdt,  ihu  •hdis  lymplvmi  u  ibiwr  of  i)*- 
tM'hiiiFiit  of  tlir  rvtiiia.  wtikli,  moriM-vnr.  io"n  ixkM  pUi-v.  ■n4  fi>r  •  tliMt  •itjr 
mnik  all  otIi*r  tit:i"  flip  pu^riMlily  of  thu  i-nrlr  di'Uvti'm  of  ohorotalnl  tanvinD* 
eiial>)>«  the  (iiT'svoii  tu  rciniiTo  ii  mrty,  nnil  thl>,  lakrii  in  vonnrviion  witit  ihn  fai't 
thiit  llic  pliiiri'iil  \i  niiHi'iiiikally  Iii4  (llrwot'v  ri'nllnmHii  itian  iI»p  r^rllna  atlb 
lluii>>t  riii-rniLl  tu  tliv  i'ii'IhiII.  r>  n-ivf  Oiv  pr"|{niHl>,  nflcr  ciiuv(call<>n  of  tbu  |[M»>, 
Biudi  niurt  favvraUi-  tliaii  In  rvtinul  gliunia  ]  ^ 
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first  8  distortion  of  the  appnront  8haj^>e  of  all  objects,  in  the  man- 
ner already  described  when  speaking  of  the  elevation  of  the  ret- 
ina which  is  Bometimes  left  after  the  disappearance  of  a  blood- 
spot.'    "With  the  growth  of  the  tumor  the  distortion  of  objects 
■would  increase,  and  tho  projection  of  the  retina,  if  not  at  once 
conspicuous,  would  be  rendered  manifest  in  the  direct  ophthalmo- 
ecopie  examination  by  the   strength  of  the  convex  lens  which 
>3iight  be  employed  in  looking  at  its  summit.     The  presence  of  a 
tumor  within  the  eye,  moreover,  nocesearily  [sooner  or  later]  oe- 
c^asions  increased  tension  ;  while  in  ordinary  cases  of  retinal  de- 
trachment  the  tension  is  almost  invariably  subnormal.    A  sarcoma, 
in  its  increase,  would  soon  produce  eA'usion  or  inflammation,  and 
"vould  greatly  impair  vision  by  interference  with  nutrition  and  by 
jiressure,  eo  that  the  diagnosis  could  not  long  be  doubtful ;  but  in 
sn  early  stage  much  uncertainty  might  often  be  felt.    The  dis- 
torted aspect  of  things,  coinciding  with  increased  tension  and  with 
projectiou  of  the  retina,  would  not  indeed  aftbrd  evidence  of  the 
character  of  the  growth,  but  would  render  it  almost  certain  that 
a  ^owth  of  some  kind  must  be  present. 

The  gliomata  include  the  cases  which  were  formerlv  described 
as  encephaloma  of  the  eyeball.  They  occur  chiefly  m  childreu 
and  young  persons,'  and  are  seldom  recognized  until  they  have 
attained  considerable  magnitude.  The  common  history  is  that 
parents  observe  one  eye  of  a  child  to  return  a  white  or  yellowish 
reflex  from  its  pupil ;  and  ou  closing  the  other  they  discover  that 
the  affected  eye  is  blind.     The  surgeon  finds  increased  tension, 

S rejection  forwards  of  the  iris  towards  the  cornea,  and,  generally, 
ilatation  of  the  pupil.  The  lens  will  be  transparent,  ana  its  high 
refractive  power  will  be  rendered  conspicuous  ;as  that  of  a  dia- 
mond by  its  foil)  by  a  mass  of  white  or  prim  rose-yellow  substance 
lying  behind  it.  This  substance,  when  examined  by  the  direct 
image  or  by  focal  illumination,  has  a  homogeneous,  finely  granular 
aspect,  and  may  or  may  not  be  traversed  by  bloodvessels.  In  a 
still  earlier  stage,  Iwfore  the  glioma  has  projected  into  the  vitreous 
chamber,  it  may  be  seen  as  a  patch  or  patches  ou  the  retina ;  and 
the  unaffected  portions  of  the  latter  may  retain  vision.  The  visii)le 
growth  of  the  white  or  yellow  patches,  and  the  invasion  of  por- 
tions previously  nnaileeted,  would  leave  no  doubt  with  regard  to 
the  nature  of  the  disease.  In  a  later  stage,  as  the  tension  of  the 
eyeball  increases,  paiu  and  inflammatory  reaction  are  produced ; 
and  the  disease,  like  sarcoma,  if  not  cured  by  timely  removal, 
spreads  along  the  optic  nerve  and  tract  to  the  brain,  and  destroys 
life  either  as  intracranial  cancer,  or  by  the  projection  of  a  bleed- 
ing fungus  from  the  enormously  enlarged  and  distended  eyeball. 
The  only  treatment  of  either  [choroidal]  sarcoma  or  retinal 

'  [Thin  can  occur  only  wh'-ri  Ihii  uhoruldul  tiimcir  hiipppna  t«  be  devoloprd  in  ihe 
rrei'iD  of  tho  niHcuIii  lutPH.  nnd  fvrn  llieii  lh»  hh^b  uf  dislnrled  vieion  mu'-t  suun 
firs  pUcs  to  a  «Uigo  in  wbitll  hies  uf  ccntrHl  vision  will  be  tho  inn«t  miirked  sjnip- 
lomj 

*  [Alrnott  alwayi  rsliiiHl  glioma  uci'Uts  in  very  young  children  ] 
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glioinii  which  aflbnle  the  smallest  proBpect  of  success  is  oomplele 
removftl  of  the  oycbiill.  performed  uefore  the  growth  has  either 
perfornt»(i  the  outer  tunk-i<,  or  hiia  made  its  way  into  the  optic 
nerve.  In  itmuy  i'ii*t^*  it  iw  «iid  to  hav«  returned  after  roniovai ; 
hut  in  these  I  doiifit  wljcther  tlio  conditions  iihovf  iftat<^^  were 
fulfilled.  I  removed  nn  eye  containing  h  glionm,  in  DccomlR-r. 
IHGii.  from  a  Imy  who  was  then  three  yetirs  old,  aud  who  i^  still 
living  and  well,  with  no  Appearance  of  any  return  of  the  di»CHW, 
and  another  from  a  child  two  years  old,  ahoiil  tifteen  months  ago, 
with  the  same  good  result.  In  a  third  caj^e  the  jiarcnlareinoved.and 
I  hiivc  hetMi  unahle  to  trace  them,  but  there  was  no  return  three  or 
four  months  after  the  openilion.  I  have  mentioned  a  fourth, 
which  iB  parlicuhirlv  instrucli^'B  as  regards  the  question  of  recur- 
rence, in  a.  conununimtiou  to  the  Clinical  Society,  which  is  puh^ 
li««he(]  in  thu  seventh  volume  of  tlio  "  TmnsiLvtioiie,"  The  liistorjfl 
thei-c  related  is  a?  follows:  ^* 

"The  patient,  then  a  nialeintiint  three  monthit  old.  wm  brought 
to  the  South  London  Ophiludmif  ]Ioa|^<ital,  ami  cunio  under  ll 
care  of  Mr.  SjHjneir  Watson.  Both  eves  w<-ii?  alinolntely  Idinc 
and  hoth  retiuH>  were  atndded  over  with  white  inalchei*  of  a  »ti) 
picioiu  aei^K^el.  Mr.  Watson  asked  me  to  see  the  case,  and 
advised  that  one  eye  should  he  removed  for  examituition.  Tbl 
waa  done,  the  right  eye  being  selected  for  the  jwiri^se :  and  it  wi 
submitted  to  the  conimitlee  on  morbid  growths  of  the  Patholngica 
Society.  That  committee  rcportwl  that  the  patches  weregliomatJ 
and  weadvisal  the  rcmoviil  of  the  second  eye;  but  to  thio.  althoU£' 
the  child  had  made  a  perfectly  good  recovery  from  the  first  opera* 
tion,  the  parents  would  not  consent.  After  tlie  lapse  of  three 
yeara  the  child  was  brought  to  inu  at  St.  Oi-orgc's  Hospital,  tlie 
left  eye  being  red  and  irrilabk!.  1  found  that  there  had  l>eeti  no 
recurrence  ot  the  dixcaiic  in  the  right  orbit,  but  that  in  the  left 
eye  it  was  just  Itcgimiing  to  !;row  and  ineiiiuse.  I  sti-ongly  urged 
the  imniediiitc  reiuovft!  of  the  left,  eye,  thinking  there  was  still 
lime  to  save  life,  but  the  parents  refused  to  consent.  A  mouth 
later  the  eyeball  was  raiiidly  enlarging,  and  causing  gnenl  pain. 
I  again  urged  the  operation,  saying,  that  if  too  late  to  save  life,  it 
would  at  least  prevent  much  misery.  The  parents  again  refused  i^m 
but,  three  months  later,  ^voru  out  IJy  the  ebitd'c  seivams  and  slecp-M 
lessness,  they  brought  him  again,  and  said :  '  Do  what  you  thiiiK 
best."  The  little  patient  was  much  exhausted,  and  the  eyeball  had 
become  as  lara;e  as  a  small  orange;  but  as  t  Imd  no  certainty  that 
the  bniin  was  invaded,  I  thought  [  would  at  leHst  empty  the  orbit 
effectually.  In  order  to  save  blood,  I  did  this  by  means  of  the 
galvanic  eauterv,  and  then  lineil  the  cavity  with  chloride  of  zinc 
paste.  The  child  bore  the  operation  well,  hut  survivisl  only  a  few 
days:  and  after  deatli  a  largo  eaneerons  mass  was  found  in  the 
left  hemisphere  of  the  brain,  and  the  intracranial  portion  of  the 
left  optic  nerve  wa»  infittmled  by  a  similar  material.  Two  tliiiij 
Were  specially  noticeJihle  in  the  antoj»sy.  First,  that  the  applt 
tion  of  the  actual  and  ptJiential  cautery  to  the  inner  side  of 
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blta)  wall  had  not  prndnced  nny  menhigitis  or  oiher  intraomnial 

"  III.    Scfloiidly,  that  the  rieht  optic  nerve  had  wasted  into  a 

lihrons  coi-d,  and  that  tnere  was  no  rocurivnee  of  cancer  in 

it,  or  in  any  of  the  stnicttires  contaiiii>(l  in  the  right  orliit.     I 

"entiire  to  think  it  is  alni<wt  5urc.  if  lx>tli  eyos  hail  Immhi  rcniovod 

t  about  the  »anm  timo,  or  hL-fore  thv  growths  tor>k  ou  a  statv  of 

aolivity,  that  the  child's  life  would  have  hccu  pre*ervcd," 

Befonj  urging  enuclciitionof  the  cychall  in  liie  case  of  a  jmtient 
of  tendur  year*,  it  i»  neccssuiry  lo  ohtairi  all  jxiiwihle  i*riiiiiiiy  with 
ganl  to  ihf  nature  of  the  artW'tinn.     The  cnseii  of  glioma  are 
lioirii>«Ivoi*  seldom  iiici  with,  and  the  cases  which  simnlale  ihern 
Holiloni  still;  hut  it  has  twice  hap|wiifd  to  me  to  he  deceived 
my  diagnosis.     In  the  lirst  case  the  patient  was  a  lad  of  seien- 
■fc«en,'  who  came  to  mo  with  an  eye  which  had,  he  said,  been  failing 
*  «i  vision  for  a  year  or  two.  ha'i  boon  quite  hliiid  for  two  or  three 
lOnths.  an<I  inflame*)  and  painful  for  a  week.     The  conjunctiva 
contresteii.  ttiegloht*  hard  and  painful,  the  pupil  dilated     The 
_  ,„lhsilini.wwoi>c  wa*  usi-Ii-ss;  hut  fmal  illilinirniliou  ifhiiwed  ii  ycl- 
owish  niH>e«  tiohind    the  lout,  dimly  vimblc   through   (lio  turhid 
t-i|Ucous  humor.    On  removal,  the  whole  of  the  viireouw  ehamher 
"^•^iis  found  lo  ite  nccopiod  by  thi«  mnfw,  which  wa«  even  moulded 
o  Ihp  hack  of  the  lenR,  and  in  which  nothing;  hut  caaeous  de^n- 
ralion  couhi  l>e  discovei-ed  hy  the  uiicroscoite.     The  second  case 
la*  U-cn  related  at  page  AOti ;  and  in  this  it  was  found  that  the 
,vlIowish-white  dccosu  within  the  eye  con.iisted  only  of  a  thick 
aver  of  inrtanimalory  lymph   exudation,  lyiug  upon,  and  com- 
Itftely  covering,  the  j»oaterior  surface  of  the  lens. 
In  neither  of  the  foregoing  cases,  nor  in  some  of  which  I  have 
d,  and  in  which  the  iutnioculur  mass  proved  after  removal  to 
e  tnberculons.  did  the  erroneous  diagnosis  lead  tu  impro|>or  tiiat- 
ment.     I Vrhaps,  indeed,  the  dini^no^i:*  under  such  circumstances 
shouM  Ijc  ik-Kcrihcd  us  ini^^>in|i!cie  rulhcr  than  us  erroneous.     In 
ch  instance  the  eye  wa«  irrwoverftbly  destroyed  as  an  organ  of 
vision,  and  was  occupied  hy  n  neoplasm,  the  precise  nature  of 
which  could  nut  l>e  ascertained  ])rior  to  removal      It  waa,  there- 
for<-.  llie  duty  of  ihe  suryeon  so  to  act  as  to  secure,  even  on  the 
wor*t  supposition,  the  pi-eatesl  attainahle  amount  of  securily  for 
the  (^latient :  to  whom  the  only  ill-result  of  enucleation,  if  ill-result 
it  can  be  called,  was  the  possession  of  a  stump  comiwsed  of  mus- 
cles only,  on  which  to  place  an  artiticial  eve;  although  a  stump 
containing  a  is>mimnt  of  the  eyeball,  and  thus  possessing  greater 
mobility  and  holding  power,  iniglit  have  liccn  loft  willi  safety. 
The  coiiiie^juenccj*  of  Ictiving  n  gliomn,  under  the  imprcssirtu   that 
it  WHS  cither  lymph  or  tuborvle,  would,  nf  courstt.  bo  fatal ;  and  it 
(nay.  thcTvfore,  fairly  lie  said  that  the  patient,  when   cerlainly  is 
Duattainuble,  should  receive  the  benetit  of  doubt  in  the  shape  of 
all  the  protection  which  art  is  able  to  aAbnl,  that  is  to  aay,  by 
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early  emidention  of  the  ej-cWII.  In  perfoi-miiig  the  operntinu  it 
is  tiowwuarv  to  rememl>er  that  n  ^limiin.  even  wlicn  it  nas  itnfMed 
throiiEjIi  the  lamina  cribrosa,  may  not  have  traversed  the  whole 
jength  of  tht  orhilal  portion  of  tde  optic  nerve.  For  this  reaeon 
it  is  iio«ir}ibk-,  in  every  instaiK-o  of  9us[jecteil  iiialijniancy,  to  divide 
the  nerve  at  the  vorv  apt'x  of  tlio  orljil.  ami  nol,  as  woulti  be  clone 
otherwise,  cIoih^  to  t\w  eck-rotif.  The  (livi>iiou  may  ho  cH'wteil  by 
an  ordinary  prDhi'-in/niied  leiiotoiiiy  knife,  passed  along  the  oulcr 
surface  of  the  eyclHiil  till  it  rests  on  the  nerve,  and  then  carried 
hack,  f^uidcf]  by  the  nerve,  to  the  aelected  point,  when  its  edge 
shouhl  be  tin'iied  downwnnU  and  the  section  eoniplctftd. 

The  last  nf  the  reliniil  i-hanofoft  that  calls  for  spi-cial  descrijftion 
is  the  absorptioti  or  liiftapix-arunce  of  the  pij^inented  layer  of  (utve- 
nient  epithelium,  which  ib  in  immediate  .jiixta)K>Bition  with  ibc 
choroid,  and  which,  until  recently,  was  described  as  forndnj;  \art 
of  that  membrane.  It  is  impo^ihle  to  tell  whether  the  epithelinm 
ia  itself  dieori^nized.  or  whether  it  hu*  only  lost  its  contained  piz- 
ment  ;  for  ttie  resulting  apm-arancc  \#  Init  the  negative  one  of 
trnnsparoiK-y, bv  whifh  the  clioroiilul  strticlni'e  i«  renderod  visible. 
It  hill*  alrciidy  fceoii  stated  that  in  the  liijht  eyes  of  fair  people  the 
[lavement  epitholiuni  wlii(;li  forma  the  extermil  rutinal  boundnn' 
IS  not  pigmented,  or  is  pi^mcnteil  only  sparingly  ;  «o  that  in  iuct 
eyes  the  choroidal  vessels  can  always  be  seen,  and  can  be  rvndily 
iderititied  by  thmr  almost  uniform  width,  their  approximately 
parallel  course,  their  pinkish  color,  and  their  fiosition  in  a  plaue 
manifestly  more  distant  than  that  of  the  ves.*els  of  the  ro:iri».  la 
dark  eves, on  Ihecontrary,  the  pigment  of  the  epithelial  layer  eon- 
cealfl  the  choroiilal  vessels  entirely,  and  gives  a  uniform  brownish- 
rod  color  to  the  surface.  In  persous  past  the  decline  of  life,  in 
whom  the  choroid  was  originally  covered  in  this  way,  it  not  nn> 
frwjuenlly  becames plainly  visible;  although  e«rtainty  that  it  was 
once  concealed  is  atibrdcil  by  tlie  facrt  that  thceboroida!  struma  is 
still  rich  in  pigment,  which  tili«  the  intenpaves  between  the  ve»- 
BcU,  and  produces  a  general  etl'eet  of  ite-arly  parallel  strialton  be* 
hind  the  retina,  the  vessels  iip[waring  as  reddidi  or  orange-colored 
etriie,  the  pigmented  inlerspiices  iis  brown  airire  \Ve  see  this  ap- 
pcurjinec  m  many  eyes  abont  which  we  arc  consulted  only  on 
account  of  prewbyopin,  or  of  some  trivial  externni  disorder,  anil 
can  hardly  look  n|ion  it  as  a  morbid  change,  hnl  [KThiii)S  more 
pro[KTly  as  a  senile  one.  It  is  often  connpicnous  ui  presbyopic 
cye«,  and  in  the  eycsof  elderlv  i»eople  suflering  from  chronic  glau- 
coma or  from  atrophy  :  hut  I  am  not  aware  of  any  facts  winch 
enable  us  to  decide  n]>oii  its  precise  signilicance,  or  tfl  call  it  any- 
thing more  tlian  a  form  of  degeneration,  which  is  probably  niore 
frcipient  when  there  is  also  some  more  distinct  and  recognizable 
fiervei-sinn  of  the  ocular  nutrition. 

It  seems  projier  in  this  place  to  notice  a  condition  of  the  retina 
which  ia  not  a  morbid  change,  although  it  may  easily  Iw  mi&lakeu 
for  one.  In  the  nurniul  eye,  as  ill  ready  mentioned,  the  n«rve-tibrM 
leave  th^r  sheaths  at  the  lamina  cribrosa,  and  only  the  auco%-ercd 
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kiivvlinulprB  pni»  through  thitt  striictore  to  form  part  of  the  an- 
Itfior  layer  of  the  retina.  In  a  few  cases  a  larger  or  amaller  num- 
btrof  tlie  axift<}linderR  carry  their  shentliE  with  them  ;  and  lh<.'% 
ihcAths  extend  to  a  greater  or  amaller  dUtimco  from  the  margin  of 
tlie  disk,  nhich  then  api>earB  to  he  stirrounded  by  an  ofjmque 
fhite  border,  or  to  send  out  opaque  white  protMHfMs  from  ccrliiiii 
pmnlB  of  its  circumferGni.1;.  The  c)iftmvtor  of  thu  fomiatiou  \» 
ncogn\z:ih\»  by  the  fiK^t  Hint  the  whiteiiceft  buries  mid  co»c«alfi 
llic  l>Io<'idvc^«til«,  and  that  it  tcnniuHti-^  on  the  n-liua  in  a  di)«linct 
Gtnillation,  like  the  bain*  of  ii  bnHli,  never  with  ii  siliariily  detined 
lionier.  An  nnnloninis  condition  exisia  nalumlly  in  rabbits;  but 
in  ttio  hnninn  auhjevt  it  i»  very  ulll^<l^llmon,  and  in  the  onsea  which 
I  bitve  seen  it  Iihs  been  coiiliiied  to  ono  eye  oiiIv>  Ai>  a  rule  it 
4cm  not  impair  viaion,  and  is  only  diacoveretl  aocidontaliy ;  but  in 
Uieonlv  cas^  I  have  met  with  in  which  the  border  waa  complete, 
ihemiilforrnatioii  wan  associated  with  amblyojiia  and  atrabismus. 
Hie  len;jth  of  the  shcnthed  porlinn  of  the  librea  seldom  exceeds  a 
iJBgle  diameter  of  the  optic  disk;  and  thccondilion.it  necxl  hardly 
betaid,  is  irromcdiuble. 

tTbe  rcuIp  diMai^cs  of  the  choroid  have  nlrt-ady  lieen  mentioned  iu 
ociiiiiccliou  with  lhoi>eof  tbcirin.and  they  are  usually  at t«^nded  by  so 
niiicli  turbidity  of  the  media,  that  ihc  change*  which  they  produce 
«re  nlnio9t  entirely  eoncealwl  rr<ini  view.     The  chronic  ilimi^tsc^, 
which  l«.*ooineihe  subject!*  of  op)it)i)ilnio.'*copic  iiive.*tigation,  arc 
rarioui!  forms  of  ititlammatiou.  u«uiil]y  followed  by  atrophy,  and 
ilronhy  which  oeeurn  without  any  obvious  nnleci'dont.  The  iuHain- 
aiions  of  the  i-boroid  tnay  be  cither  dilluscd  generally  over  the 
mbninc,  or  disseminated  in  distinct  dots  or  patches,  or  conRiied 
juinie  Mn^lc  limited  area.     They  pnxlnce,  in  the  fitut  inntanoe, 
iiiaion:  which  is  recoj^nized  to  becliornidal  by  its  jmsiiion  beliind 
the  retinal  vessels,  which  |<as8  over  the  part  which  il  oceupiej*  with- 
out being  distorted  or  concealed,  or  in  any  way  altered  in  aspect 
except  by  some  new  etToct  of  color  contrast.     As  the  cRiiaion  ia 
ibaorbcd.  the  afl'wtcd  portion  of  ehormd  generally  shares  its  fate, 
and  di»app^-ars  entirelv, leaving  behind  a  white  patch,  which  is  the 
gli-^tcnitie  >*nrfacc  of  the  sclerotic,  rciidcrvil  visible  bv  the  removal 
of  the  previously  intervening  vascular  tisxue      .Sucli  patches  are 
i-ointnonly  ntirronnded  by  a  bonier  of  black  pigment.nml  pri-went 
a  very  striking  ctlect.    Ylie  disseminated  form  of  choroiditis  is 
often   congenital,  or  oceiirs  in  early   infancy;   and  children  aiMj 
bn^ugbt  for  advice  in   whont  the  fundus  of  the  eye  retains  its 
natural  redneaa  as  a  general  buckgrnnnd,  but  is  strewn  over  with 
an  abundance  of  small  white  circular  patches,  each  liord*>ri?d  with 
black.     Ill  the  innro  ditfusod  form  the  variegation  is  more  uni- 
versal, and  dillVrent  stiiges  of  the  disease  may  frei^ueutly  he  found 
coexisting:  in  some  places  recent  eH'uaioii ;  in  others  partial  atro- 
phy of  the  choroid,  with  some  of  its  larger  vessels  remaining,  and 
the  si-lcrolic  gleaming  through  the  attcnuatwl  network;  in  others 
coinpk-le  atrophy;  while  an  abiiudiint  pigmentation  is  scattered 
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the  entire  sui-fnce,  ami  llic  veawls  of  the  retina  parene  their 
mhnlpen  course  over  nil.  In  a  jjreat  nmiority'  of  cxample«i, 
tfcwciitlilii  i»  plninly  ii  iimnifefltation  nf  avphiltB;  and  it  somcniuea 
•Meadtf  I'v  (.'Oiiliiiuily  to  the  retina,  iiiiil  involves  that  stnicturo  in 
the  coniiiioti  mill ;  in  which  ciiw  the  vobscIb  of  the  relinit  nouhl  at 
sMDtf  period  he  concealetl,  and  would  evt>nluully  Iwconie  atroi.hied, 
Mow  frequently  it  stops  short  of  the  doiilruetiou  of  virion,  hut ' 
)««<resit  much  and  [lernuniuntly  impaired.  The  up|*«nniee«  pro- 
sviilctl  aiv  iiifinitoly  vnriou",  ni:eoruin^  to  the  extciil  of  8urtiic« 
inntded.  the  niiniher  and  tii:<trihiitii>n  of  the  tmtchos.  the  stage  of 
thediM-uik-,  and  the  anioiint  of  the  pi^meTilation. 

Ai»  rciriirds  any  jifilch  in  «hieh  atrnjihy  is  eomplele,  or  even  far 
•dvaneed.  chronic  choroiditis  ninat  he  looked  iijion  as  being  wholly 
twyoii*)  the  reach  of  i-omediea;  and  we  meet  with  many  cases  in 
wfiieh  the  storm  has  spent  its  force,  in  which  the  mischief  is  done, 
and  in  which  nothing  remains  hat  lo  ntilizv,  as  earefiilly  and  as 
mach  as  poK«ihlo,  the  amount  of  vision  which  has  bcwu  pre«>rved. 
Hut  whenever  ophthalmoscopic  examination  tli»i'Ovt-r»,  in  iiny  part 
of  the  fundus,  ii  natch  of  recent  elVusion,  then  we  may  he  sure  that 
au  iusidiouH  morhid  process  i»  still  going  on,  and  we  shall  often 
fueceed  in  «toiipinp  it  hy  functional  rest  of  the  cvoa,  careful  lo««l 
depletion  by  lienrtcloup's  leech  or  oihcrwitic,  and  a  well-managed 
and  jiersevering  antisynhilitic  treatment.  In  nome  of  these  eiut^ 
I  have  given  the  iKTchloride  of  mercury  for  many  consei^iitive 
months,  not  only  with  much  henetit  asfar  as  the  local  maladv  was 
concerned,  but  jilso  with  much  henetit  to  the  general  heallti  and 
condition  of  the  patient.  Even  if  a  syphilitic  origin  were  in  any 
cnso  not  only  unproven,  hut  unlikely,  I  should  still  feel  my  way 
with  the  same  kind  of  treatment,  not  knowing  what  else  could  be 
8uhi<tituted  for  it  with  advantage,  unless  some  perfectly  plain  indi- 
cation were  aflorded  by  other  symplotiis.  As  in  pigmentary  retin- 
itis, flu-  true  aniilogues  of  ehoroiditi»i  are  proi>ably  to  he  found  in 
diseiijcs  of  the  skin;  an<l  I  can  not  deny  tluit  choroiditis  may  Ijcof 
a  nou -syphilitic  a«  well  iw  of  a  syphilitic  eharueler.  Wiih  the 
latter,  however,  I  am  very  familiar,  while  of  the  former  I  have 
seen  at  most  only  a  few  uncertain  examples. 

The  most  common  form  of  non-iuHammatory  atrophy  of  the 
choroid  is  that  which  is  seen  in  connection  with  high  degrees  of 
niyojiia.  In  such  cases,  when  the  optic  disk  is  looked  at  in  ihe 
inverted  image,  it  apji'ars  large,  notwithstanding  that  the  effect 
of  myopia  is  to  enlarge  the  field  of  the  inverted  image,  and  to 
diminish  the  eizc  of  its  deialU.  On  closer  insjteetion,  it  is  aeeo 
that  the  n]>parcut  magnilnde  of  the  disk  is  due  to  an  irregular 
band  of  encircling  sclerotic,  rendcri-d  visihle  hy  atrophy  ol'  the 
choroid  which  was  once  in  front  of  it.  Tlic  true  neryiMiisk  will 
be  found  as  a  small  circle,  looking  reddish-gray  by  oontruat  with 
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the  white  Bclerotic,  and  sometimes  jilacod  at  the  side  of  the  patch 
of  atrophy,  which  is  then  erescentie,  sometimes  in  the  midat  of  it. 
The  retinal  veseets  pass  over  the  white  patch  undiflturhed,  and  are 
thrown  into  strong  relief  hy  its  whiteness,  .SometiniQs  the  border 
of  the  band  most  remote  from  the  nerve  is  pigmented,  as  in  atro- 
phy after  inflammation;  more  often  an  intermediate  zone  of  par- 
tially wasted  choroid  separates  the  band  from  the  healthy  portion 
of  the  membrane.  Sometimes  the  ophthalmoseo[)e  shows  that  the 
sclerotic  behind  the  atrophy  is,  as  it  were,  exfavated,  or  formed 
iDto  a  hollow,  which,  when  present,  is  the  expression  of  a  corre- 
sponding elevation  on  the  onter  surface  of  the  globe.  Such  changes 
must  have  a  name, and  they  have  received  from  many  writers  the 
somewhat  alarming  one  of  "  selerot  ico-choroiditis  posterior,"  which 
implies,  I  presume,  that  the  sclerotic  U  supposed  to  be  softened 
and  weakened  by  inflammation  before  it  projects  outwardly,  and 
the  choroid  before  it  undergoes  wasting.  I  regard  these  changes 
aa  being  the  natural  and  almost  purely  mechanical  results  of  the 
tension  exerted  upon  the  posterior  pole  of  the  eyeball  by  the  in- 
ternal recti  muscles,  in  proilueing  and  maintaining  the  degree  of 
convergence  necessarj"  for  binocular  vi-ion  with  unaided  myopic 
eyes;  and  [  think  they  would  scarcely  ever  be  produced  if  myopic 
children  were  constantly  made  to  wear  proper  spectacles,  on  prin- 
ciples which  win  hereafter  be  laid  down,  and  to  keep  their  work 
at  a  distance.  Sometimes,  I  believe,  inflammatory  changes  may 
supervene  upon  the  muscular  tension,  and  may  add  to  its  effects ; 
but  I  regani  the  iuHammation  as  a  purely  secondary  phenomenon. 
When  present,  and  recognizal)1e  by  intiltration  or  effusion  in  the 
choroid  around  the  wasted  band,  it  should  be  treated  l>y  func- 
tional rest,  by  relaxation  of  the  ciliary  muscle  by  atropine,  by 
local  depletion,  local  cold,  and  such  internal  medication  as  the 
state  of  the  patient  may  require;  eiometimes,  doubtless,  if  there  is 
high  tension  of  the  globe  and  impairment  of  night,  hy  iridetitomy. 
But  these  measures  should  be  regarded  as  being  audressetl  only 
to  the  cure  of  a  temporary  condition  ;  and  when  the  inflammation 
has  been  subdued  and  the  eyes  have  been  sufttciently  rested,  the 
first  care  of  the  surgeon  should  be  to  provide,  by  carefully  ar- 
ranged spectacles,  for  their  renewed  use  under  more  favorable  con- 
ditions than  before. 

Another  form  of  choroidal  atrophy,  much  less  common  than 
the  foregoing,  and  of  which  I  have  only  met  with  two  or  three 
examples,  may  perhaps  be  described  as  interstitial.  In  the  cases 
to  which  I  refer,  the  pavement  epithelium  of  the  retina  was  traiis- 

Erent,  and  the  chonoH:apiilaris  had  in  groat  part  disappeared, 
iving  the  coarser  stroma  clearly  visible.  In  this  stroma  many 
of  the  vessels  had  become  impervious,  and  looked  like  dried 
threads  or  cords,  and  the  stroma  pigment  bad  also  bceu  removed, 
so  that  the  spaces  between  the  vessels  seemed  unoccupied.  The 
external  layer  of  stroma  pigment  remained,  concealing  the  scle- 
rotic; and  the  retinal  vessel  were  plainly  visible.     The  field  of 
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vision  wft«  miioh  crintractcd.  (li«  ncutciieas  of  vision  much  im- 
paircil.     I  am  not  acquainted  witli  any  )iut>lis1i«il  descrijitioii  of 
tliU  »lute,  but  A  rlrawii)}^  ^nincuhat  rcitcmblini^  it  is  givea  in  Kid|^_ 
80,  Plate  XV!I,  of  Jagrr's  O/JtlAithno-vopir  IlaHri-Atttif.  ^H 

TlnTo  are  a  few  other  inorliirl  comlitioim  of  the  clioroid,of  titll^^ 
Iivactical  iniportanw.     Tubercle  has  been  dete<rte<i  in  it  by  several 
obflervei-s,  chiefly  in  cases  of  acute  general  tubeiv^iilnsis.     It  mav,    - 
a»  atri-iiJy  stated.  Iw  the  scut   of  tuircomalons  growths:  and  it 
may  nlw  be  tlie  swit  of  growling  of  a  bcnigii  character.     It  may, 
together  with  the  rotiiia,  be  wpanited  from  th«  sclerotic  by  ottu- 
eioii;  and  it  is  vuhjoct  to  ba-iiiorrlingvi^.  which  may  lie  de1vct«<l 
by  their  color,  and  by  being  distint^fly  siibrctinal  in  [Kisitioii,     It 
rnay  he  enlirely  piginoiit!cs«.a!i  in  alhinocti;  and  it  miiy  bo  in  jiitrt 
congenitally  abt»oiit.     In  nm-h  casen  the  gap  is  uiiiiRily  conliniioua 
with  a  eoloboniA  of  tlie  iris,  and  extends  fiom  the  latter  to  tb^^ 
iiutrgin  of  the  optic  disk.  |H 

The  disorders  mentioned  in  the  nrefieiit  chapter,  when  they  pro^" 
duee  extinction  of  sight,  would  all  have  been  includeil,  tive-»nd- 
twcnty  years  ago,  niider  the  general  term  of  Amaurosis;  that 
term  being  used  to  denote,  in  the  words  of  Wulther's  familiar 
dctinilion.  '■  Jeiier  Zfistiuid.  bei  welchom  dcr  Kniiikc  nicbt»  siehl, 
aberder  Arzt  aucii  iilcbts.''  Tliero  dill  ri>main  varieties  of  ini- 
pttirment  or  loss  of  sight  whicli  cunnot  be  described  in  any  other 
manner,  although  they  may  gii-uerally  be  Hllributvd,  with  more  or 
le»a  prDlmbilitv,  to  some  e«ntral  nerve-lesion  which  producer  do 
nuinifcst  vtiVct  upon  tlie  eye.  Ilemiopia,  or  lo^tt  of  a  latvral  half  of 
the  Held  of  vision,  «oinotinie»  oci-tii^s  us  a  temjioniry  att'oction,  ami 
is  then  prithfibly  a  rosidt  of  dlsttubitnce  of  the  intracranial  cirvuln- 
tion,  ^omelitnes  it  ociui's  in  a  ]>ernmnent  form,  allhoiigh  no 
changes  in  the  retina  or  optic  nerve  can  he  discovered ;  and  then  its 
causes,  nnleits  revealed  by  other  symptoms,  can  only  be  mallei's  of 
conjcetiire.  i'ersoiiB  in  whom  the  fundus  of  the  eye  is  appai-enily 
heallliy  wOll  sometimes  pi-ofess  to  be  totally  blind — sometimes  to 
have  only  very  defective  vision;  and  sucli  professions,  when  ihey 
are  made  by  those  who  claim  danmgi's  on  account  of  some  railway 
or  other  accident,  can  hardly  be  serutiiiizt.-d  with  ton  much  cnre. 
It  would  be  so  irksome  and  difficult  to  simulftle  total  blindness  that 
generally,  in  eases  of  mnlingeiing.  the  subject  ia  content  to  have 
lost  the  sight  of  one  eye  entirely,  or  tbnl  of  both  partiallv.  In  pro- 
tended nionocuhir  bliiulncKs  the  eliciit  may  geneniMy  be  ditwovcrird 
bv  placing  a  prism,  witli  its  edge  upwnnln  or  downwards,  licfore 
tfie  avowedly  sound  eye.  when  the  gjize  is  diroeled  to  a  lighted 
candle  three  or  four  yards  away.  If  double  vision  ia  thiia  pro. 
duced.  the  ini]>osture  is  at  once  revealed.  The  same  test  may  he 
applied  by  letting  the  person  look  into  a  stereoscnjw,  of  which  the 
elase  corres]>onding  to  the  avowedly  sound  eye  has  previously 
[-sMOii  hlnckened  inside,  so  that  if  he  sees  anyllnng  at  all  he  must 
Me  it  with  the  other.  When  vision  is  only  said  to  be  inipaircd. 
th«  surgeon  must  form  his  conclusions  chiefly  from  the  coherence 
and  coiisiateiicy  of  the  narnvtivc;  and   by  ascortAiuing  whether 
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the  degree  of  impairment  ia  the  same  however  and  whenever 
tested,  and  whatever  may  be  the  distance  of  the  ohject.  In  such 
SD  iDveetigation  a  variety  of  test  types  will  be  useful ;  and  if  the 
acateness  of  vision  at  fifty  yards  is  expressed  hy  a  ditt'erent  frac- 
tion from  tbst  of  the  acuteness  at  twenty  yards,  reasonable  ground 
for  euspicion  will  he  aflbrded.  It  ie  hardly  necessary  to  say  that 
a  practitioner,  in  investigating  such  a  case,  should  never  betray 
sQBpicion  anlesa  he  can  convert  it  into  certainty,  and  that  he 
should  never  suffer  himself  to  overlook,  in  bis  examination  of  the 
eyes,  any  evidence  6f  central  nerve-lesion  which  may  be  afforded 
bf  other  organs. 


CHAPTER   Xlir. 

IlrjURIEB    OF     THE     EYE. 

Although,  from  the  position  of  the  eyeball  with  regard  to  the 
projecting  margin  of  the  orbit,  and  with  regard  also  to  the  ocular 
muscles,  the  eyelids,  and  the  ciiia,  it  seenia  to  l>e  more  sheltered 
from  injury  than  any  other  external  organ  of  the  body,  it  is  yet, 
by  reason  of  its  exceptional  vulnerability,  perhiipa  more  liable  to 
be  injured  than  any  other.  The  bruises,  cuts,  or  punctures,  which, 
if  they  were  intlicted  elsewhere,  would  scarcely  excite  the  atten- 
tion of  the  recipient,  may  easily  destroy  sight  when  they  are  in- 
flicted opon  the  eye;  and  even  particles  of  dirt,  which  would  rest 
unnoticcKl  upon  any  other  part  of  the  surface,  produce,  in  the  eye, 
the  most  lively  irritation.  The  attention  of  surgeons  is  daily 
called  to  aceideuts  which  come  under  one  or  other  of  the  foregoing 
heads;  and  which  derive  their  whole  importance  from  the  locality 
that  is  affected  by  them. 

ContDsions  op  blows,  inflicted  by  some  substance  which  can 
neither  cut  nor  penetrate,  may  produce  rupture  of  intraocular 
bloodvessels;  rapture  of  the  zonule  of  Zinn,  with  dislocation  <>f 
the  lens;  rupture  of  the  capsule  of  the  lens;  detachment  of  the 
retina;  rupture  of  the  choroid;  separation  of  a  portion  of  the 
iris  from  its  ciliary  attachment;  and  stretching  or  absolute  rupture, 
of  the  sclerotic ;  while,  in  some  cases,  two  or  more  of  these  forms 
of  injury  may  be  combined.  Rupture  of  intraocular  bloodvessels 
occurs,  of  course,  as  a  complication  of  many  other  and  more  serious 
lesions;  but  when  it  occurs  alone  the  blood  is  generally  poured 
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into  the  nnterior  clianiber;  from  whence,  if  no  further  harm  has 
been  done,  it  disappeai-s  by  absorption  within  a  very  short  period 
of  time.  I  have  treniiently  seen  nattenia  in  whom  the  anterior 
chamber  has  been  hnlt  tilled  with  blond  after  a  blow,  and  in  whom, 
thret'  or  four  diiye  later,  no  veslige  of  any  injury  was  discoverable. 
Kiipturti  of  the  zonule  of  Ziriii,  itnd  disloi-ation  of  the  lens,  mar  be 
in  like  iiiunner  huriitloss.  if  the  cup^ulo  of  thv  tvns  remains  un- 
broken, and  if  t)iu  diitlncatiou  is  into  sueli  a  i>o3itiiru  that  uo  pnw- 
*ui-e  it»  exorred  iijion  the  irii>.  1  am  n<^|uainted  wilh  s  patient  who 
had  Itcen  nil  bis  life  myopic  in  n  vers*  liiffh  decree,  who  Itecame  the 
subject  i>f  catsiract  in  both  eyes,  who  was  very  nearly  blind,  and 
waa  aliont  to  nnderj/o  the  oporalioii  of  extraction.  While  walk- 
ing one  day  in  the  Knnton  IJoad  he  fell  down,  and  the  shock  rup- 
tured the  zonule  in  one  of  his  eyes,  and  displat-ed  its  opaque  lens 
into  the  vitreoua.  On  rising  to  his  feet,  be  discovered  that  he  wa« 
cured  of  his  btitidncits;  for  his  myopia  supplied  tho  place  of  the 
convex  glass  usuiilly  required  after  lose  of  the  lens,  and  he  saw  iho 
streets  and  (he  pusftengers  belter  tliirn  he  liad  ever  seen  them  be- 
fore. For  a  lonij  (ime  aflerwarils  he  was  able,  by  Btooping  for- 
wards and  ftbaknig  his  head,  to  bring  back  the  cataract  inin  the 
axis  of  vittion ;  hut  it  anhsidt^l  again  as  soon  as  he  rexnmeci  Ihe 
erect  potiture.  The  accident  had,  in  fact,  pertbriiied  for  bini  the 
old  rtiK!ration  of  "couching,"  without  inflicting  any  external 
wound:  and,  probably  for  this  reason,  it  was  not  lollowed  by  any 
of  the  disaaterB  to  which  couching  so  commonly  gave  rise.  When 
a  displaced  lens  which  is  not  oi^icjuu  presses  ii]ton  tho  iris,  or  when 
it  passes  partially  or  entirely  through  the  pupil,  it  must  nuccsea- 
rily  be  highly  disturbing  to  vision,  and  it  is  almost  sure,  at  no  dis- 
tant time,  to  excite  inflammatory  symptoms  which  can  only  fae 
relieved  by  its  removal. 

Rupture  of  tho  capsule  of  the  ery»tnlline  lens,  by  admitting  the 
aqueous  humor  to  the  lenticiihir  aubsianee,  eauwi*  traumHtic  cata- 
ract, the  considcrulion  of  which  will  fall  more  naturally  under  the 
head  of  similar  itijiiry  by  direct  pniicture. 

IVtachiuent  of  the  retina  by  ooncnasion  I  have  aeen  once  ouly, 
in  the  ciii<e  already  mentionea  in  which  Von  Oraefe'a  treatment 
by  I«(*ratinn  waa  not  followed  by  any  beneficial  etiect.  Of  rup- 
ture of  the  chorniil,  with  stretching  of  the  sclerotic,  the  two  follow- 
ing enaca  are  examples: 

A  Ixtv  eight  years  of  age  waa  brought  to  the  South  London 
Ophlhalmic  Hoapital,  having  sustained  a  blow  on  his  right  eye 
from  a  cricket  bat  a  few  days  previously.  The  lids  must  have 
closed  instinctively  as  the  bat  apju'oiiehed  them,  and  the  chief 
force  of  the  blow  nm*t  have  Wen  received  by  Iho  margin  of  the 
orbit.  The  pupil  of  the  injured  eye  was  dilnted  to  rhe  widest 
possible  extent,  «o  rliat  oidy  a  inirrow  ring  of  iri*  wa«  visible,  and 
Its  aecommodution  waa  entirely  paralyxeil.     With  a  len«  of  -*-  50. 

Slaewl  in  front  of  a  metal  diaphragm  with  aamall  a|ierture,  nonnal 
iatnnt  viaion  waa  restored ;  aliowiiig  the  existence  of  j'nth  of  total 
hypennetropia ;  and  with  a  lens  of  +  1'2,  t<^ether  with  the  same 
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dupliratmi  '*1>riHiant"  type  n'B«  rcml  eB»ily  in  the  hand.    The 
o|)ht]inrni<M»eo[te  revt-alcU,  ju«t  Mow  lIi*;  optic  liiek,  a  larjte  cit*- 
teniic  rent  in  the  choroid,  thntugh  whiuh  tlic  white  sclerotic  wa* 
lisible.    In  the  other  eye,  Ihe  margin  of  the  choroidal  forameQ 
wuriclilv  ])igmont(.*d  ;  nnd  in  tho  nnecied  ont.-  the  i>ismenl  in  the 
tune  ponuioit  apjiOitred  lo  have  lioen  diRlnrhci),  nnd.  us  it  were, 
mttcrx^'d.  by  tho  -"hm-k.    The  hlood  whiih  ninst  have  U-cfi  jwured 
•St  at  the  rent  luxl  lN.-en  abflor-  oil:  and,  with  tlie  ex<-eption»  iiii^n- 
tioiioi,  i)ie  rnndtia  woa  of  natural  osjiect.     The  exlrnct  of  Calahar 
betii  prodnced  fiartial  and  ink-omplete  contraction  of  the  pupil,  tho 
leni|ioral  side  of  the  iris  remaining  unafl'eL-tvd.  the  nnsa!  side  tteing 
ilighlly  intlnenced,  and  for  a  «hort  time  only.     It  was  nmnif<;!ti 
tlut  the  force  of  the  blow  had  ejx'nt  il«clf  on  the  poBlerior  i.olc  of 
theeveball  by  contrv-conp, iukI  that  iioi  only  wustlie  choroid  miK 
Isreif,  but  that  the  ciliary  iktv«a  wi-re  uNo  It^rn  through  or  injured, 
probably  at  their  |ioint  of  entrince  into  the  globe.     The  applica- 
tion of  Calabar  U-an  wa«  coiitiiniei]  for  a  eon/ideralile  time,  but 
without  iiuprovenient;  and  a  wide  zone  of  choroid   around   the 
disk  becanio  gradualiv  atrophii-d,  the  eye  at  the  same  time  he- 
ernnios  inyopic,  hut  with  little  impairment  of  vn-iion     (  lo«t  «it()it 

»of  ihc^Kiy  aliout  a  year  after  the  injury ;  but  at  thm  lime  he  hud 
M  —  j'^,  as  tested  by  the  erect  ojilithalmoscopic  image,  and  his 
tnascleof  accomniodalioii  was  flill  |iaraiyze<)  I  inferred  that  the 
Tabular  supply  of  the  t)o?(Icrior  i>oI(i  of  the  sclerotic  must  have 
been  dimini^hetl  by  the  hurt,  and  that  the  conacquent  imp>aii-etl 
nutrition  of  the  membrane  allowed  it  to  yield  to  tne  compression 
of  Ihe  rnnstles,  and  so  pi-oilticed  the  myopia. 

tA  yonnff  gentleman,  agwi  al>oiit  eiifhtevn.  ronanlted  me  early 
in  I87it,  with  this  hiiitory :  Three  weclis  provioueiy  he  had  hecn 
follnwing  a  friend  along  a  narrow  [laih  in  u  plantation,  and  they 
were  botti  stashing  at  Itic  youni;  iree«  with  their  wslUing-atieka. 
ily  [katient  ree*'ived'a  blow  on  his  riyht  eye,  which  gave  him  sntdi 
acute  pain  that  he  fell  to  the  gionnd.  lie  Mievcd  that  the  blow 
waa  inllicted  by  a  Iwijr  whit-li  his  c-oinjianion  had  struck  oti';  and 
this  genilcmitn  felt  aure  that  it  had  not  been  indietoil  by  his  walk- 
ing-atiek,  both  on  account  of  the  distance  between  his  friend  and 
bintsclf,  and  also  because  no  shock  had  l>een  communicated  to  his 
banit.  The?*  was  no  external  wound,  but  the  anterior  chamlicr 
was  tilled  with  blood,  and  vision  was  for  the  time  almlisbed.  The 
[lalient  was  attcndei)  by  Dr.  Falls,  of  |{ournernoulh,  who  pre- 
iM'ribed  rest,  iilropinc,  and  cooling  applications.  In  a  few  days 
the  blood  disapiteared  and  llii-  ^iglit  ivtunietl,  but  wita  said  to  be 
still  "dim,"  and  it  renniiued  in  the  ^me  cnuilition  uutil  I  saw  tho 
tOK.  The  appearance  of  tho  eye  wat*  quite  natural,  and  the  pa- 
tient, on  covenng  the  other  eye  and  looking  alioiit  the  room,  said 
that  ho  could  see,  but  not  clearly,  lie  had  not  tried  to  road,  but 
on  putting  teet  types  into  his  Imnd  I  found  that  Ihe  injured  eye 
was  myopic,  and  that  he  could  ix-ad  "  brilliant "  tyiK*  by  bringing 
it  within  abont  seven  inches  of  the  cornea  A  concave  lens  of  1 
removed  the  diianeas,  and  restored  his  distant  vision  lo  the  normal 
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stRiulanl.  His  loft  eye  wna  emmetpopic ;  mid,  ns  he  wn«  «  sports 
iiiiiii  and  n  rifle-shot,  he  wup  able  to  sav  )iosiiivplv  that  the  right 
cyv  liail  imt  been  short-sighted  i>et(>re  tlie  litow.  'I'he  onhlhaliiii>- 
BfCipG  diavovercd  »  largo  c-resceiit  of  visible  aclerotic,  lilte  the  or- 
diiiiirv  ni^i>pi(.'  orescont,  only  siliiatwl  at  the  ui»per  border  of  the 
dink  inBtena  of  Ititorally;  iind  over  this  erescent  the  choroid  was 
alt!*(>lutely  warning.  As  fur  m  I  conid  imike  out.  it  had  been  de- 
tai'hefl  liy  contn- coup,  Htxi  thu  st-lorolii^  distinctly  bulged  back- 
wiinls  at  the  same  time,  Foariii!'  that  fiirtbt-r  chaiigti*  tidgbt 
take  place,  I  nolwl  very  caretnlly  ttii:?  «ixc  and  [ja^ilioti  of  the  a|>- 
pearanceH,  and  directctl  the  pntient  to  re«t  his  eyes*  ab*oUu«ly  for 
two  Of  three  niouth».  In  onler  To  carry  out  this  pn\^criptioii.  he 
took  a  yacht  viivHge;  and  i  did  not  see  him  aitain  for  ten  week*. 
The  i-niHiitionn  were  then  untdianged.  the  degree  of  myopia  and 
the  iKuteiicA-i  of  vii*ioii  were  the  same,  the  crescent  was  unaltertil 
in  apiiearnnce,  and  there  was  no  indication  of  choroidal  atrophy. 
I  told  him  he  might  safely  resume  studies  which  the  accident  had 
interrupted,  and  that  he  tnight  use  u  iioncavo  glass  when  the  right 
eyp  was  required  for  distant  objttis.  He  was  to  ««  nie  again  if 
viMon  bcL-anie  at  all  impaired  ;  and,  ax  he  bu^  not  done  so,  I  piv- 
siimc  that  all  is  well  with  him. 

Siudi  cases  as  the  fiircgoi nir  (iro  hut  seldom  met  with,  for  the 
obvious  reason  ibiit  tlioy  cun  only  l»c  prwlnocd  by  the  npplicalion 
of  a  nicely  gijuluutcd  umomit  of  fon-e,  i<nffieicnt  to  do  so  itmch^ 
and  no  more.  Complete  ruplure  of  the  aclerotic  is  acommon  eoii-fl 
Bef|nonoc  of  n  blow  from  a  fist,  and  it  uitnally  nccun*  either  within  ™ 
or  close  to  the  cilinry  circle,  and  between  the  in^iertions  of  the 
^cujterior  tind  exlcrniil  redi  muscles.  In  this  jmiiirion  the  rupluru 
liable  to  imiiliiaie  bInoihcsBels  of  considerable  ciize,  especiully 
the  vein.*  cnntaiiicd  in  Schlemm'8c:inal,aiid  the  hemorrhage  from 
them  often  tilU  the  anterior  chanil>er,  concealing  other  injiiriea 
from  view,  and,  for  the  time  at  least,  bi'iiig  itscll  siitticient  to  de- 
tltroy  vision.  A  blow  which  ruptures  the  sck-rotie  will  generally 
•dislocate  tlie  lens, and  will  often  drive  il  out  through  the  opening: 
the  conjunctiva  yielding  iilsO  in  «ome  iiislaiicw,  and  Ihe  leiis  being 
then  entirely  esijclled ;  wliile  in  otlieri*  it  i«  found  beneath  the 
unbroken  conjunctiva,  either  lying  in  the  \\i»  of  the  wound,  or  at 
some  little  distance  from  it  on  the  sclerotic.  .More  or  less  of  the 
iris  is  under  such  circumstances  foi-oed  into  the  rent,  or  is  9omo 
tinies  torn  away  and  removed  entirely;  and  more  or  leas  of  the 
vitreous  body  must  necessarily  follow  the  lens.  When  a  largo 
^part  of  the  oonteiits  of  the  eyeball  has  been  thus  expelled,  Ihe  v*it- 
Tgelftof  the  ehoi-oid  are  almost  always  injured  at  the  same  time, 
and  bieediiig  takes  place  into  the  vitreous  cavity.  The  conditiona 
mav  therefore  vary,  fi-oni  a  mere  subconjunctival  tear  in  the  eclo- 
rotic  to  complete  rlisorganization  of  the  globe. 

Incised  wounds  are  not  very  Crequcnl;  and  are  generally  pro- 
duced by  fragments  of  glass,  us  by  the  bursting  of  a  bottle.  The 
elasticity  of  the  tunic*  may  prevent  any  deep  jieiiet ration  by  suih 
fragmente ;  and  t  have  seen  «tivenil  instances  of  a  clean  cut  whicli 
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ha»l  diviJed  the  cornea  completely,  wliile  both  the  iris  and  the 
crystal li lie  leiia  had  escaped  unhurt.  In  other  itiatancefl  the  iria 
has  been  cut  through  and  the  eapaule  of  the  lens  opened,  so  that 
the  external  wonnd  was  compticated  by  internal  hteniorrhiige  and 
hy  traumatic  cataract.  An  incised  woun<i  in  generally  less  de- 
Btructive  than  one  produced  by  contusion ;  but  its  importance  iind 
results  must  depend  entirely  n[>(>n  its  magnitude,  and  U[)on  the 
atructurcs  which  it  divides. 

Pmictured  wounds  are  comparatively  common ;  and  a  Iiirge 
proportion  of  them  occur  to  children  who  are  engitged  in  loosening 
Knots,  or  in  undoing  bootlaces,  with  a  fork.  The  fork  slips  snd- 
detily,  and  one  of  its  prongs  enters  the  eye.  Children's  arrows 
and  other  projectiles  are  also  responsible  for  a  considenihle  aggre- 
gate of  damage  of  this  kind.  Among  adults,  the  most  frcnuent 
BUtferers  are  farm  laborers,  employc<l  in  trimming  or  binding  down 
hedges,  or  gamekeepers  wlien  passing  through  thick  coppice;  in 
either  case  the  hurt  being  infiieted  by  a  thorn  or  hy  some  resilient 
twig.  In  the  great  majority  of  instances  the  puncture  is  in  the 
cornea,  and  it  usually  passes  into  the  lens,  perforating  the  iris  or 
not,  according  as  it  fails  ujion  the  j)eripberal  or  the  pupillary 
region  of  the  cornea.  A  simple  puncture  of  the  cornea  would  be 
oflittle  moment;  but  traumatic  cataract  is  always  a  serious  mat- 
ter, and  it  becomes  more  serious  still  if  it  is  complicated  with  a 
wound  of  the  iris,  which  generally  pi'oducos  an  adhesion  very 
quickly,  and  so  hinders  tlie  action  of  atropine  upon  the  pnpil. 

The  most  imjiortont  punctured  wounds,  however,  are  those  in 
which  the  substances  that  indicted  theuk  have  remained  witliin 
the  globe.  Pellets  of  shot,  fragments  of  percussion  caps,  snutll 
piecea  of  metal  or  glass,  nntl  sometimes  even  pieces  of  wood,  may 
become  lodged  in  this  manner,  and  they  then  seldom  fail  to  excite 
destructive  inliainmution. 

In  dealing  with  an  injury  of  the  eye,  as  with  anj'  of  ita  diseases, 
the  first  care  of  the  surgeon  should  Vie  to  aseortiiin  all  the  ascer- 
tainable facts.  When  an  injury  has  been  received,  there  will  gen- 
erally be  a  clear  history  of  it,  but  this  rule  is  by  no  means  without 
exceptions,  especially  in  comparatively  trivial  cases.  I  have  seen 
mafiy  inatances  in  which  inHammation  of  an  eye  was  caused  by  a 
foreign  body,  either  imbedded  in  the  cornea  or  lodged  beneath  the 
upper  lid,  out  in  which  this  element  of  the  eiise  was  neither 
known  to  the  patient  nor  discovered  by  the  first  surgeon  to  whom 
he  applied.  Whenever  tlie  symptoms  point  to  the  jKissibility  of 
such  a  state  of  things,  the  whole  of  the  cornea  should  be  most 
carefully  scrutinized  l)y  f<ieal  illnmination,  and  the  internal  sur- 
face of  the  upper  lid  and  its  retrotarsul  fo!d  should  be  examined. 
The  removal  of  foreign  bodies  from  any  part  of  the  conjunctiva 
never  preeenta  the  smallest  difficulty,  but  with  the  cornea  the  case 
is  somewhat  ditterent.  I'articles  of  glass,  coke,  or  metal,  may  be 
firmly  imbedded  in  the  corneal  tissue ;  and  then,  esjHjcinlly  if  the 
patient  is  troublesome  or  unruly,  it  may  prove  by  no  means  easy 
to  extract  them.     Perhaps  the  most  difficult  cases  of  all  are  those 
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in  which  the  point  of  athornhns  been  driven  »1moat  tlirouxh  into 
the  anterior  t-haiuhcr,  while  its  shaft  had  1>een  broken  on  at,  or 
even  a  Utile  below,  the  outer  surface  of  the  cornea. 

It  niuy  be  bu<l  down  as  a  general  |triiioiplu  that  a  surgeon  n-ho 
A(K-i  not  often  operate  utton  the  eye,  and  who  wishes  to  remove 
an  inibi'dded  fori-igii  hotly  from  the  cornea  of  ti  sensitive  person, 
will  siivo  both  time  and  psiti  by  pluoing  llio  putient  in  the  recum- 
bent iioslniv,  ftt'paialing  the  li<U  with  a  i«i>ei'nltini.  and  lixing  the 
eye  witli  conjnnotivBl  forceps.  In  the  wise  of  children  it  is  letter 
to  give  ait  ann-sthetic  in  the  tir^t  in^ttaneo.  Tf  these  precautions 
are  neglected,  half  the  epithelium  of  the  cornea  may  Ite  MTutied 
off  in  r>ainfnl  and  frnitlees  attempts,  and  the  foreign  body  left 
imbedded  after  all.  Witli  a  practued  operator  siieh  precautions 
are  [generallv]  unnecessary ;  and  the  patient  may  be  lienteil  in  a 
chair,  with  tfie  surgeon  eitWr  seated  op|Kwite  to  fiim,  or  standing 
behind  him  and  receiving  lii»  bt'itd  ii|jon  his  chest.     If  the  latter 

rition  is  chosen,  an  assistant  to  depress  the  lower  lid  will  uaoalty 
required. 

A  hirge  number  of  the  foreign  bodiei*  most  eoininonly  met  with 
in  the  eye,  sneh  a*  the  wing-rabies  of  Tuiinite  colesiptene.  or  the 
bits  of  cinder  picked  np  in  railway  tnivelling,  iteldom  enter  the 
corneal  tissue,  hut  are  only  adherent  to  the  epithelium-  In  all 
auch  cases  they  may  be  dislodged  hy  a  touch  of  any  flninll  iimtru- 
mcnt  which  i«  at  band.  Dut  when  a  piece  of  wood  or  inetal  is 
really  imbedded,  something  more  than  this  is  required;  and  the 
bei^t  iiit<trninent  that  c:m  be  u&ed  is  a  very  small  thin  iiilver  dpat- 
uln,  libt  in  an  ordinary  handle.  Cataract  needles  and  all  (tharp 
im]ilenienls  are  to  be  avoided,  beciuise  they  scratch  the  surface  at 
every  unsuccessful  attempt,  and  thus  occasion  much  pain.  The 
spatula  is  free  fi-oni  this  ohjection,  and  it  should  be  fine  enough  to 
he  used  as  a  lover  or  clevatt)r,  hy  being  insinuated  lieneath  one 
comer  of  the  fragment,  »o  &»  to  lilt  it  out  of  its  bed.  When  the 
iris  is  of  dark  color,  antl  the  fragment  sniull,  the  latter  may  be 
difficiill  to  see,  excepting  when  ilie  light  falls  tiijon  it  at  some 
given  angle ;  and  in  such  ciise^  1  generally  njierale  by  focal  illu- 
mination, getting  an  astiistant  to  control  the  eyelid  and  to  concen- 
trate the  Tight  uiion  the  right  Bjiot,  while  I  take  a  magnifviuc 
lens  iu  one  hand  and  the  spatula  in  the  other.  In  this  way  it  » 
often  possible  to  discover  at  once  which  side  of  the  foreign  l«oi|y 
is  most  elevated,  or  most  open  to  attack,  and  to  succeed  at  ihc 
tir^t  endeavor.  At  tiic  South  London  Ophthalmic  LIos|Htjil,  which 
ia  m-ur  Me«.7tr».  Maudslcy  &  Field's  iron  works,  we  •oo  a  large 
mimber  of  imbedded  fragments.  In  such  cbtablisbrnents  there  u 
UBUally  n  foreman,  or  some  other  [feifou  of  pcuuted  skill  in  remov- 
ing such  inlriideri),  who  i&  ap]M>alti«]  to  in  ttie  tiri^t  instance;  so 
that  only  those  cases  come  tn  the  hospitiit  which  pri'seni  dilBcul- 
ties  that  he  has  found  to  be  insuperable. 

In  dealing  with  iron  fragments,  es[iet'ially  if  they  have  been 
imbedded  for  a  day  or  two,  the  ojierator  may  sonietimt^^  Iw  de- 
ceived »*  to  their  presence,  and  may  continue  his  manipulaiioiiti 
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after  they  are  removed.  The  reaeoii  of  this  le  that  iron  stains  the 
tissue,  or  leaves  a  minute  portion  of  brown  oxide  behind  it. 
Hence,  if  a  fragment  has  once  been  fairly  touched,  the  place 
should  be  ezaniincd  with  a  magnifying  glass  before  a  second  at- 
tempt is  made;  and  it  will  often  be  Heeii  that  the  original  appear- 
ance is  deceptively  imitated  by  a  stain  at  the  bottom  of  the  exca- 
vation which  the  substance  occupied.  This  stain  is,  I  believe, 
always  annular :  and  I  find  that  it  is  quite  unnecessary  to  attempt 
to  remove  it.  When  the  lens  shows  me  a  little  brown  ring  round 
a  pellucid  centre,  I  am  satisfied  that  enough  has  been  done,  and 
that  any  remaining  film  of  oxide  will  be  cast  ott'  by  the  tissues  in 
the  course  of  a  few  hours. 

For  the  extraction  of  deeply  imbedded  and  broken  thorns,  there 
is  no  better  plan  than  that  suggested,  many  years  ago,  by  Mr. 
Dixon.  He  made  an  incision  with  a  cutting  needle  tfirough  the 
periphery  of  the  cornea,  introduced  a  email  s|>atula  through  the 
wound,  and  by  its  means  protected  the  iris  and  lens,  and  supported 
the  thorn  from  within,  whilst  it  was  tilted  out  by  means  of  a 
needle  used  externally  by  the  other  hand. 

When  a  fragment  has  been  removed  from  the  cornea,  the 
wound  or  abrasion  which  is  left  behind  will  often  be  extremely 
sensitive,  on  account  of  the  exposure  of  the  corneal  nerves  by  the 
loss  of  the  surface  epithelitim.  In  order  to  allay  this  sensitiveness 
there  is  no  application  so  nsefnl  as  castor  oil,  n  largo  drop  of  which 
may  be  placed  within  the  lower  lid,  and  sufFerai  to  diffuse  itself 
over  the  eye.  The  same  application  will  be  equally  beneficial 
when  the  cornea  has  been  accidentally  scratched;  and  its  action 
seems  to  be  easentially  mechanical.  It  may  be  repeated  as  often 
as  necessary ;  and  when  there  is  much  irritation  the  castor  oil 
may  be  made  a  vehicle  for  atropine.  Four  grains  of  the  sulphate 
may  be  readily  dissolved  in  an  ounce  of  the  oil  hy  the  aid  of  heat ; 
and  this  compound,  whenever  atropine  is  indicated  in  traumatic 
cases,  is  to  be  preferred  to  a  watery  solution.' 

'  [Sulphate  of  atriipin  U  not  «>1iib1e  in  cnntur  nil.  I'vcii  iit  Ilia  teiii|"'rHtiiru  of 
bciiling  water.  At  tht;  hoilin<;-|H>int  nf  the  nil,  nt  wliich  <l  bfgini  tu  iiiiiltTun  de- 
compo«ilion,  folulion  tHhpi  [iIhl'K.  but  thn  oil  u^qiiinii  iiiniewliHl  nvrid  ]>riipi.Ttiea. 
Thp  HlkHliid  atropia  io  rery  xiliibli'  in  hIl-uIiciI,  Hiid  I'tiri'  hIi'hIihI  is  pcrfei'lly  mia- 
dbk-  *>tlh  caitor  oil  in  nil  propnrtiiins  Uiit-  uniln  rif  Hirr<|iiu  ri'i^uirr-a  Tor  its 
lolution  aimut  h  minim  'if  hia  Hl-nnliitt^  Hlcohul,  and  tliiM  Milntinn  mnv  l)i>  niixrd, 
vhile  ttill  bot,  witli  nny  dvnin-d  quiintity  ••{  thi'  oil.  T)i«  hIi'iIiiiI  nmv  thnn  bo 
ri|>rllnl  b,v  exposure  "f  thn  oily  ■i<lilti<in  fur  h  ^hurt  tiniit  to  iltp  tRni|icr»tiirp  of  a 
faut-water  bath.  Atriipin  in  hUci  ri>HdiIy  milulilc  in  '■IhiT.  and  tlio  sidiition  nt- 
lumei  a  lyruiij  nr  iiily  cciii»ii>li'n(.'c,  by  'I'lintuiifuiis  (iVHpiiriitiiiti  <>r  Lh<>  i-tlicr.  In 
Ibis  Hjrup;  or  nily  *tHlp  it  tiiHv  lie  mixi'd  with  caitor  oil,  <ir  wiih  any  bliind  oil,  or 
wiih  lard  to  form  an  oinimi'nt, 

We  ba*e  made  pretty  true  uie  of  a  solution  of  ntropia  in  CH'tnr  <>i1  durinj;  lbs 
put  two  yenrn,  and  havv  thnuirhl  it  ceiH^ciitlly  H|iplii'HbU-  to  ciidOB  of  pHinftil  iilira- 
lion  of  the  cfirni-a,  altendcd  with  Bpmitni.dic  coni  riiriioM  nf  ibc  pupil.  It  bcciih  uho 
to  offer  a  pofilivu  ndvatitHge  oviT  the  wiitery  eiihillon  of  the  sulphate,  in  tlit^  fart 
that  it  dmt  not  readily  pnM  with  tlif  Ivnri-  inlii  ihi-  piini'la,  and  lui  into  \he  \u\m\ 
pimnger,  and  rainiieqiiently  i»  Ic*-  liiilili-  in  give  rifv  in  cuni-tiiiiiioniil  vffii'is,  snub 
■u  fluahing  of  thn  Mn.  dryni'M  nf  thi.'  thront.  ow.  On  ibi'  iKniiint  we  ofli'ii  prn- 
•uribe  it  (of  the  etrengib  uf  four  grulns  to  tliu  uiinco)  in  intie,  and  it  in  the  turm  in 
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If  a  fopeiyii  Imcly  baa  passed  tlirougli  the  coruea  and  entered 
the  anterior  fhamber,  U  nmy  either  he  lvii)g  !w)twly  in  the  elmin- 
ber,  or  it  mav  be  sticking  in  the  iris,  or  Knlgi'il  in  tho  (Tyi^lullinc 
lens,  op  it  im\y  have  ]MMed  ihi-ougb  the  lent  into  the  vitreous,  or 
it  miiy  even  biive  jitiSBed  out  of  the  eye.  Tbo  two  tiral  t^indiiiom 
are  very  tWily  dealt  with. 

A  tbi-eigu  bixly  Inost-  in  the  nntepior  ehaniher  should  Vie  nt  once 
extrucled,  01'  .thonid  be  extraeted  as  soon  :ia  the  closnro  of  the 
wound  of  cntmnee  has  jiormitted  the  rhuinber  to  rplill.  An  in- 
cision of  snfHcient  size  should  be  made  just  within  the  eorneiveelerai 
junction,  as  nenr  as  |»ot«ible  to  wheiv  the  fragment  ia  lying,  so 
that  the  latter  may  either  escafie  with  the  tirst  outflow  of  the 
ariueoiis  hnmor,  or  may  be  carefully  taken  hold  of  with  forcef*  and 
gently  withdrawn.  If  the  foreign  body  is  stieking  in  the  iris,  no 
artem)it  should  be  made  to  remove  the  former  iilone.  but  the  pieee 
of  iris  eontaining  the  fragment  ehoutd  be  ilMlf  drawn  out.  and 
excised  as  in  ordinary  iridectoTiiy.  An  atleinpl  to  remove  only 
the  foreign  body  would  be  likely  to  laeeriiie  the  iris  and  10  excite 
inflammation,  or  to  prodnee  prolapsus,  which  would  render  ex* 
eieion  of  the  prolapsed  portion  nect^SHry, 

The  lodjrment  of  uny  extraneous  oulistniiee  in  the  crvstallino 
lens  will  prodiiie  rranniHtio  ealariiei,  liy  whieh,  in  a  short  time, 
tlie  intruder  may  be  oompletelv  i-onceiiled.  In  yonng  subjct-Is  (he 
wounded  lens  soon  becomes  ditHnent,  and  a  foreign  boily  ndght 
then  sink  to  the  botfim  of  the  capsule,  or  might  escape'  from  il 
and  full  eilher  into  the  anterior  chamber  or  liehind  the  iria.  In 
tx-i-sniis  past  middle  life,  in  whom  the  central  portion  of  the  lens 
IS  too  tirm  to  be  Imikt-n  down  by  the  contaet  of  the  aqueona  hu- 
mor, a  foreign  hody  niay  rt-mnin  iiid»e<lded  in  the  nucleus,  aud 
nuiy  only  be  diHtovered  after  extraetion  of  the  cataract.  At  .'•t. 
(ireorge's  Hospital  I  lately  extracted  a  cataract  fnnn  the  left  eye 
of  a  robust  farin-lahoRT.  sixty  years  of  age.  The  hard  nucleus, 
after  it  bad  liiin  for  a  few  nnniites  u]>oii  a  table,  undcrweni  m[«- 
ration  into  two  hemispheres,  like  those  of  a  split  jh-h  ;  and  fur- 
ther cxarniTiat  ion  revealed  the  |ijv.-scnee  of  u  morsel  of  iron  between 
them.  The  patient,  on  being  (jucstionctl,  saiil  that  he  bml  l>een 
present  at  the  bursting  of  a  stearn-boiier  a  few  weeks  before  he 
discovered  that  the  i^ight  of  the  afliscted  eye  bad  failed;  that 
other  i^ersoiis  were  much  hnri  by  tlie  explosion,  and  that  he  was 
htisy  attending  to  them,  and  did  rmt  know  that  he  himself  had 
been  siruck.  There  can  be  little  doubt  that  the  piece  of  irou 
must  have  entered  his  lena  at  that  tinia    The  case  shows,  what 


which  wi>  irpurrnlly  dwiM-ti""-  iitr"|>in  I"  "iii-jiBlirul"  in  tir"T>ilal  jifm-Uo*.  Por 
»H'  by  UiH  [riUi"i>l.  Il  null'  hfi  prp>crll>i'd  ■•f  ihi'  itr«ri;lli  i>f  fh-m  ollp-righlh  i>f  ■ 
lEmiii  iu  ''■nv  grnin  to  otw  (IrHcliiii  «*f  i>t^ ;  for  iiAr'  liy  itti>  huriiiN^n  lnm>olf  it  miir  b^ 
rnnil»  n*  itrnng  h*  ffiir  piHina  <■<  min  droclim  :  n  vi>rv  'iiinll  lirnp,  .iicli  w  inHy  h» 
takpii  ii|i  by  tlii>  Ih'hiI  ofn  unM  \'\n.  I>  (iiHlrii'iii  fur  »  •ini'li-  itppliinlion.  In  en"* 
of  PXiibi-mit  piipillnrv  cnmiilHliitrii'  i>f  ll»'  ii|)|i"r  lid.  wllli  1(ill'ini''d  curiif*  nnd  nl- 
ffuire  S'lw  III  U-iiri.  ivc  hrivi<  iipplird  It  !■■  iho  ifniii'llntpd  ■iiifiivu  nf  tli(>  lid,  iHkin^ 
cnn-  llr-l  lo  Hlin'irti  miy  iiii'iMiirn  bv  H  hit  .if  tull  nnvn  rnf.  At*  Tiana.  Am.  0/A, 
Sot.,  is:i,  pugc  Z&S.j 
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niifflit  hare  b«en  iiirvrrcd,  tlint  n  foreign  liody  m»y  remain  in  the 
«ut«taDLt;  of  the  leii«,  wlicre  llicre  arc  neither  nervf*  nor  lilowives- 
*el(i,  wittiniit  excitinu  irritAtinii,  or  drting  anv  further  niischiof 
than  to  ]iro<]iice  i>|iiu:itv  ;  while  there  is  ample  exi^enenoe  tn  prove 
ibat  no  other  ]iflrl  of  tne  eye  is  eriually  tolerant,  A  foreijrn  Iiotly 
which  iia**eft  liy  the  lens, or  whifh  raet^s  thixMij;))  it.  and  in  eithor 
case  tindfl  a  lodj^ment  elDenhere  m  the  eye,  is  ahnnst  cvrtaiii. 
sooner  or  iater,  to  set  up  deetnictive  chanjces.  It  is  perhaps  best 
that  these  sbonid  appear  iwoner  rather  than  later;  so  that  the 
inlient  may  not  lie  lulled  into  a  fuI»o  security. 

Jklr.  A eonsulteJ  me  on  thv  22(1  of  Octolwr,  having  lieen 

Mriifk  on  tlio  left  v\v.  on  the  pn-vioiiK  day,  Ijv  a  fmgmcut  of  guu- 
im-tul  Hying  fn>m  a  laihc-  lie  Mtiil  iha'  ht^  liud  hwn  (xmitcions  uf 
the  iin|)arf,  hnl  liad  fell  no  BnliHWiiienr  int-onvenience,  except  that 
wheiwt'cr  he  lookcil  he  sjiw  "  Ulaok  ImlU  rollinE;  al»niil."  There 
was  scarcely  any  hypern'mia,  little  impainnetit  of  vii>ion,  and  no 
manifent  wonnd.  A  i-arefu!  amitiny  of  the  corn«i,  bv  focal  illu- 
mination and  a  ma^iitying  lena,  discovered  a  minute  black  sjtcck, 
sarrouiMled  by  a  narro«-  zone  of  faint  haziness,  close  to  the  mar- 
gin, and  alioiil  the  middle  of  the  lower  and  inner  quadrant,  the 
Rt>|>caranecs  being  starci-Iy  discoverable  against  a  hackei-ound  of 
blue  iris  No  mark  or  op<.'niiig  voiild  he  foun<l  in  the  iris  itself: 
but,  on  dilating  llie  pupil,  tlie  portion  of  iris  vorri'SiNinding  to  the 
mark  n-as  lc«4  acteil  upon  by  atropine  than  the  rest,  and  tlieru 
ffa«  a  »[)oi  of  opaeily.  at  the  i-onvsi-onding  part  of  the  lens,  from 
whi<^'h  three  obtu>^e  opaqne  "triie  radiated  along  the  |joslerior  as- 
pect towards  the  eentro.  lint  did  not  reach  it.  The  opbtlialmo- 
■DfM.-  sboweil  xever^l  snuill  ni»»tc«  of  eoagulum  lloatmg  in  the 
TltreonH;  and  one  of  tlieni,  »|iherieid,  and  an  large  a»  a  metiium- 
«)M^  piM*9  head,  wui*  bani;ing  »uA|«iideil  by  Iwo  line  filamenUi, 
which  apfieareil  to  lie  altaebeil  iii^iir  the  equator  in  the  np|>r'r  [-art 
ef  the  glolie,  and  which  allowed  the  enajiuluni  tu  reach  nejirly  to 
the  lower  margin  of  the  lens.  On  a  review  of  these  condiiions,  I 
iaferred  that  a  line  spicule  of  metal  had  passed  thmujfh  the  coi-* 
oca,  the  iris,  and  the  niarcin  of  the  lens,  and  had  wounded,  and 
perhaps  pt*"^'  Ihrongh.  tlio  ocuhir  tunii-s  in  the  posterior  hemi- 
i>i>hcre.  The  black  8|>i-ck  in  t)ie  conien  was  maiiileslly  a  stain  of 
oit  from  the  lathe  ;  and  its  minulcnees,  cunpk-d  with  the  a1>sence 
of  any  visible  perforation  of  ihe  iris,  HJlnrdcd  ^ullicient  evidenc* 
of  the  iiiiniitoneMi  of  the  projwtile.  At  tlie  same  lime,  the  ini]M?r. 
foci  dilatnlion  of  the  j>n]iii  Abowwd  that  the  irii>  had  Wen  injured  ; 
the  njucity  of  the  lens  gave  evidence  nf  a  wonnd  in  a  correspond- 
ing poniliou  ;  and  tbe  congnla  proved  that  some  retinal  or  chorm- 
dal  vessel  must  have  been  {wnetnited.  The  floating  coagiila  did 
not.  of  conree.  admit  of  any  interference ;  but  it  was  a  question 
whether  the  smiju-mletl  coagiilum  might  not  inclose  the  projectile, 
and  whether  an  attcm|>t  should  not  Ih?  made  Ui  estracl  it.  It 
^^  would  have  been  easy,  guided  by  ophlbaliiioscopic  illumination, 
^t  to  Ihnut  a  lanco-knite  through  the  sclerotic  into  the  vitreous 
^1  chamber,  and  to  seize  the  suspended  cougulnm  with  foR-«ps  ami 


remove  it.  Ujxtn  full  coiwideration,  however.  I  deteniiin«>il 
leave  it  aloiiv.  Tlit.-  t-nu^uluiii  \va»  iimriiti>«tly  f»r  largiT  than  the 
projeolile,  Hiid  it»  sphuriunl  outlhio  loil  iiiv  to  doubt  wbother  it 
itK^innecl  aiiythm^,  or  whs  niiythiiig  more  than  blood  moulded 
into  that  shajie  l>v  the  coh^Rion  of  its  particle3.  Oonridfring  the 
traumatic  c-atiirai^t,  I  wa-t  utiwiiliiii;  t^  add  a  new  injury  1o  that 
which  the  eye  had  already  auMained,  Atrojiine  and  rest  were 
prescrilied,  with  an  anodyne  to  he  taken  in  case  of  |iain  ;  and  the 
patirnt  was  set'n  daily.  On  the  20th  the  pupil  waa  fully  and 
evenly  diluted,  the  niunifoat  traumatic  cataract  was  stationary, 
the  Ions  or  vitreous  t^Hghlly  vloiidy,  the  congulii  were  Icsa  (]etiti«a, 
and  tlR*re  hitd  hecn  ii  litlU'  piiiii.  On  thv  27th  the  nieOia  wore 
1««3  cloudy,  hut  there  was  inori'jiwd  conjunclivitl  injoc-tiou,  and  a 
limited  irilia  at  tho  margin  of  the  pupil  in  the  upiwr  and  inner 
quadrant.  With  ihc  I>phtllalnlos^^o|>e  I  dijti'ovorud  a  small  white 
patch  on  tho  retina,  above  and  to  the  outer  side  of  the  ojitiu  di-^k, 
and  in  a  direct  continuation  of  a  line  pa»itin<;  thi'ougli  tht*  wound!* 
of  the  cornea  and  the  Iciih.  In  thin  patch  there  wan  a  ttevered 
retinal  veiuel.  and  it  wan  manifestly  the  part  of  the  fundua  which  ■ 
had  been  striu-k  by  the  jiroiccliie.  An  evajwrating  lotion  was  f 
added  to  the  fornier  treiifmcnt.  On  the  Stftli  the  eye  was  more 
eoinfortahlo,  llie  conjnnctival  hyi>iTJDniia  loss,  the  iritia  and  the 
cHtaract  etationnry,  vision  equal  to  ,"„.  ir[K>n  the  retinal  aar- 
face,  a  little  below  the  seat  of  injury,  there  wa«  a  ooagulum,  or 
dark  body  of  irregular  outline  and  doubtful  eharavter. 

During  the  next  week  the  eye  enntinned  to  improve  daily.  On 
November  7lh  my  note-book  records  that  the  eoaeula  bad  entirely 
diRnpiR'ared,  as  well  as  the  rRdlnling:^tria>of  olondinetw  in  the  len«. 
leaving  only  the  actual  track  of  the  wound  oi>ntiue  The  real  of 
the  lens  and  the  vitreous  were  jwrfectly  clear,  tne  ii-iii«  had  dis- 
appeared, the  conjunctival  eongestion  was  very  trifling  in  nniount,  ■ 
and  "brilliant"  tyjie  wn«  0!u-"ily  read,  by  tlio  aid  nf  a  letw  to  neu-  ■ 
tralixe  the  panilyfin  of  accomiuodiilion  pro<lneed  by  the  atropine. 
I  ventiin-d  to  hope  that  the  projectile  had  fiasaed  out  of  the  eye, 
to  lodge  harmlewfly  in  the  textures  of  the  orbit,  and  that  the  case 
would  tenninatti  in  recovery.  These  hopes  were  doomed  to  speedy 
disapi^Kiintnietit ;  for  on  the  9th  of  Kovemlwr  the  injection  of  the 
conjunctiva  had  gi-eatly  increnKod.  and  wa»  attended  by  much  h 
lacrymation.  Tbei-e  was  no  visible  iHteriud  idiange,  and  it  eoemed  f 
possible  that  the  congestion  und  the  How  of  tuiirs  might  depend 
ujion  vaso-mofor  paralysis  fi-oni  tho  use  vi'  atropine.  1  then-fore 
dii-ected  thU  drug  to  be  laid  a«idc,  ami  preMoribed  the  in.'ttillation, 
every  four  hours,  ofa  drop  of  a  solution  of  nili-ateof  .Vilvcr  vontain- 
tng  two  grains  to  the  ounce.  On  the  II  th  the  conditions  were  nn- 
changeil;  the  nitrate  of  cilvor  was  abandoned,  and  atropine  and 
eviiporating  lotion  were  u»e<l  once  more.  On  the  12th  there  was 
eoiisidcrahfe  pain  in  the  eye,  with  discoloration  of  the  aqueous 
humor,  and  I  performed  paracentesis  of  the  anterior  chamber  vpjth 
tmich  temi»orary  relief  On  the  alleruoon  of  the  I8th  the  (min 
rot  unied  in  considerable  severity,  and  continued  all  uight  uod  until 
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tlie  next  rooming,  when  I  found  the  vitrwus  turbid,  and  Hdvised 
ind  performed  eiinel«ation.  (.hi  diHMX^tion  of  the  tfyolmll,  a  epiintor 
of  eun-motal.  ubnut  two  1i(io«  in  toujEr'ti,  unrl  a»  elciidor  n«  n  fiiio 
DOt^tc.  wa*.  found  inilxHldi-d  nnion^  tlie  oil'mrv  pro<-ca»<M  nn  tlio 
t«fii[>orul  )ndi:.  Il  liHil  i>vTii.'tnito<)  tho  retina  nnd  <>h<>i-oii]  ai  tlie 
piiiit  di«<xivcpcr!  tiy  the  oj.liliiiilniowoiw,  nnil  liml  do  nfitrlv«ut 
tbrOiifrh  llic  sclerotic  08  to  pro<lui<e  an  exiornal  projoclioii.  Krom 
thenra  it  had  n'lionndeti,  nnd  Indj^ed  in  the  nmnner  deAcrihpd.  It 
w*3  enrelopcci  hy  a  conRiderahle  nodule  of  recently  ettii^ed  Ivmph. 
which,  ill  the  ivnii-e,  was  ntrcndy  changinz  into  pu§;  bo  that,  if 
enucleation  had  tx».'n  longer  delaved.  the  jwtient  would  have  under- 
gone BUpjmration  of  lUe  evebalf.  It  was  nmnifent,  from  the  siite 
and  flhapo  of  the  splinter,  that  it  could  not  have  lioen  contained 
cither  in  the  Hunpended  coagnluni  or  in  that  *i"cn  near  the  rotinal 
wound  ;  so  that  any  attempt  touxtracl  cither  of  tlK-whynn  opera- 
tion would  not  )iave  been  pnxlutfti\*c  of  advantage 

Among  the  instnui-4.'!>in  whicli  the  itiilnmmnlion  produwd  hyan 
iiniitihU-d  fmgmcnt  has  Ixin  long  detnyed,  I  Tnay  mention  ont*  in 
which  a  iMlicnl  «imo  to  rm-  with  an  (H»rly  stage  of  in^ttdion^  iritis. 
It  was  pnrt  of  lii*  history  t  hut  he  had  lioen  wonniUtI  in  thu  atltftod 
eye,  fcmrtwn  y«ar«  previonfly,  hy  a  fragment  of  a  percuitsiou  cap, 
and  that  tliia  fragment  wni*  -'>o«n  Imlged  in  the  iritt,  and  wn^  left 
there  in  the  ho|»e  that  no  harm  would  arise  from  its  preaenc*. 
During  all  the  intervid  which  had  elai'sw),  this  hojio  had  neon  fuU 
RIIchI  ;  hut  when  1  mw  tho  <-n.<«o  the  opiitlialnuiii('0|)e  »<liowod  a  IioIq 
in  (he  irix,  and  retiilert^l  il  manifest  that  the  morsel  of  C'mijht  had 
bllen  from  tho  plsoo  which  it  had  no  long  occupied.  The  iritis 
p*!ised  intocyelilia,  whivh  imperilled  the  other  eye.  I  iiorformed 
enucleation,  ami  found  that  the  tiny  pin-e  of  metal  dud  fallen 
dot?n  upon  the  eiliary  processes,  and  hiid  exdtpd  the  diwlrtH-rive 
itiHammation  which  su|wrvene<].  Mr.  .Sot-llK-nj  Wells  ha.^  reconied 
an  inetanof^'  in  which  a  jiiei-e  of  met^l  could  W  seen  imhedded  in 
tho  retina.  :*ince  his  account  was  piilili«li*Hi.  and  eight  years  after 
the  injury,  this  piece  also  sot  up  inflammation,  by  which  remoSral 
of  ihf  eye  wtts  fvndered  necewary. 
M  In  uinsidering  I  lie  treatment  of  any  case  of  injury  to  theeyehall, 
B  Ihv  lintl  fjUfHlioii  which  the  iinrg«'0n  lia«  to  a«k  himself  in;  *']>oe6 
~  tlii8  menace  tho  -yifety  of  tho  orhor  oyc  hy  I'ynifxilhotic  ojihtlial- 
mia¥"  It  miijil  hv  ronn'mlwrwi  that  a  M'rioim  injury  mn  novor 
Wave  more  than  im]icrfo4-t  vision,  and  that  i<yni[)tithoiiu  ophthal- 
mia, although  it  may  !*  prevented  by  enucleation,  can  i«oldoni.  if 
ever,  be  cored.  When,  therefore,  there  ia  any  serioitn  risk  of  its 
occurrence,  it  is  ohviounly  improper  to  setik  to  save  a  damujred  eyo 
at  the  probable,  or  even  the  iiossibie,  cmat  of  the  loss  also  of  tho 
eound  one;  and  the  patienr  should  from  the  tirst  be  told  that  hiA 
Onlv  safety  is  in  enucleation.  In  the  great  majority  of  caaea, 
nltfioiigh  not.  I  Ihink.  by  any  menus  invariably,  symmlhetio 
ophlhaltnia  \»  u>«hon3d  in  by  some  feeling  of  irritation  in  tlie  unin- 
jured eye.  by  impairment  of  its  [lowor  of  ac(.-r)mmoflution,  ami  by 
^  aitcnsc  of  fltraiii  or  woarino88  when  it  ha«  bi-cn  used.     In  di-aliiiK 
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wtth  An  intelligent  and  cultivated  patient,  t1teroforo,on«  who  ii   I 
oliservant  of  Ins  own  ayinptonis,  and  not  tikolv  to  fnea  iK-jimd  iha    1 
rcai-li  of  skilk'ii  Burgical  aid.  it  may  ol'ifti  l>e  logitinuttfi  to  wmi     ' 
and  wut(.'1i  tho  conrse  of  L>vcnt«;  ulicn.  in  tliv  (.^uMtofnn  mxiv- 
L-utud  nuiitun,  or  of  oiio  ivttiniin)^  from  u  Iiu<'l>iliil  to  n  counlrjr  ^^ 
trict.  it  iiiiglit  til-  i-X[HHlioiit  to  o[KT»lc  witlioiit  diday.    In  iMlH 
foriiiCT  lias*,  liow^'ViT.  tlie  inlliiuncc  of  cxpoctiint  aitMitinB  anj"   ■ 
lie  itsflf  injiirinn*:  iind  a  [xi-nnH  wlio  is  always  on  I  lie  wntcbfar 
cKungC:*  in  I  lie  ntiinjnix-d  cyo  will  be  linMeoitlier  to  prodnce  tbciii, 
or  to  imagine  them  liet'ore  tliey  occur     I^iotly,  whenever  an  iojnfv 
ia  of  each  «  character  that  enucleaunn  will  i^ertainly  hv  oww^an'. 
the  njieralioii  n^hoiild  l>e  performed  without  delay,  and  prior  t<i  toe 
occurrence  nf  inllannnatiou  in  the  injured  organ.     In  nuch  !»ii«. 
post|foncnipnt  can  have  no  other  eftect  than  to  prolong  the  illtia* 
and  to  add  to  the  snll'cring«  of  the  patient. 

The  fondiiion«  which  almost  certainly  produce  *yni|iat helic  ojiH- 
thalniiaare  woundMorrent«  which  iiii|ilicale  tht-ciliarv  i-egion,  aihI 
the  lodgment  of  foreign  biiK)ic«  within  the  cyehall.     'fliotie  whkh 
oflvn  prodme  it,  nvv  woundo  or  rt^nt"  which  render  tin-  cilijrr 
lierviw  adhen^nt  in  the  resulting  cicatrices,  which  are  tWIIowwl  by 
chronic  innnuiiJialion  or  oli^tinale  ncumlgin.  or  which  uliimatetT 
lead  to  the  osstliiitlion  of  cxnilutionH  in  the  choroid.     I  adviw 
enucleation  without  delay  when  nn  eyeball  iti  broken  up  and  dtt- 
ortpmized  by  a  blow,  or  by  a  puncture  from  a  eoarse  inslruineat ; 
when  the  ciliary  region  i6  cither  ruptured  or  cut  through  ;  whiilt 
any  foreign   borly  h  Indeed  within  the  eye  ;  when,  at  any  [it'rio»l 
after  an  accident,  there  in  abiding  tendernetn  of  any  lart  of  tlie 
ciliary  region,  with  liability  to  conjunctival  Hushing  wlicn  the  cvu 
is  liglilly  touched  for  the  pur|»so  of  examination  ;  or  when  ihero 
U  any  bcusc  of  bony  hardnesa  conveyed  by  palpation  of  the  deeper 
jmrts  of  tile  injured  glolie.     \n  some  of  these  condition*  «tgbt 
would  necessHrily  he  extinct,  in  others  it  might  he  reinaining  in 
ifornc  degree  :  hut.  on  the  grounds  ulroiuly  «ta(<^s).  this  would  liuvo 
little  bearing  on  the  courm*  to  be  pnreucd.     A  M-riouslv  dniuagvtt 
oye  can  never  be  worth  preserving  at  thu  cost  of  autuaf  n»k  10  its 
fellow. 

When  u  foreign  body  ie  lodged  within  the  eye,  it  may  sotn^ 
timca  ho  within  reach  of  removal,  and  its  removal  may  lenve  iioe- 
eibililiid  of  I'ecovery.  The  ((ucslion  tbt-n  will  lie  whether  it  is 
necessarily  the  only  one  which  has  found  entrance:  and  in  a  case 
in  which  many  [larliclcs  have  been  tlying  about  it  will  not  be  aaft! 
til  aneume  the  corrcctne-s  of  an  atKrmative  reply  without  good 
reason.  I  was  once  summoned  to  a  northent  town  to  see  a  gentle- 
man who  had  i>eon  shot  in  the  left  eve  whilst  grouse  driving,  T1)« 
wound  was  in  tho  lower  juirt  of  the  cornea,  and  the  pellet  had 

tirobnhly  wounded  l)Oth  ins  and  lens;  hut  there  \\a*  too  much 
ilood  in  the  iintorior  chanilM.T  to  iillow  of  this  point  liciiit;  made 
clear.  For  the  iMinio  reason,  no  view  of  the  fumlux  could  U.'  ob- 
tained. There  was  little  or  nn  t"*'"-  "'■f'  dUtincI  {torcoplioii  of 
light.    The  surgeons  in  Ailendanco  dillercd  in  opinion  about  ibv 
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jase;  one  of  them  advising  enucleation,  the  other  thinking  that 
he  blood  would  be  absorbed,  that  the  pellet  might  not  have  re- 
iiained  within  the  eye;  that  even  if  it  had  done  so,  it  might  be 
n  the  anterior  chamber  or  in  the  iena,  and  that  after  a  time  iridee- 
;oroy,  and  extraction  of  the  traumatic  cataract,  might  leave  a 
iseful  eye.  I  maintained  that  the  neks  of  delay  were  greater  than 
he  probable  advantages,  and  gave  mv  voice  for  the  immediate  re- 
noval  of  the  injured  organ.  On  making  a  section  of  it,  we  found 
lot  one  pellet  of  shot  only,  hut  two,  lying  a  little  apart  from  each 
ttfaer  upon  the  retina.  If  by  any  chance  one  of  these  pellets  had 
)een  extracted  without  enucleation,  the  surgeons  might  very  well 
lave  been  lulled  into  a  false  security,  and  might  liave  left  the  pa- 
ient  with  an  eye  containing  a  certain  source  of  future  mischief. 

The  operation  of  emicleatioii  is  very  simple,  and,  when  the  outer 
unicH  are  unbi-oken,  is  very  easy  of  performance.  The  patient 
>ein£;  placed  in  the  usual  recumbent  posture,  an  antesthetic  being 
idmimstered,  and  the  lids  sepanited  by  a  speculum,  the  surgeon 
)inche9  up  and  divides  the  conjunctiva  all  round  the  margm  of 
he  cornea,  and  dissects  it  back  from  the  sclerotic,  together  with 
he  subconjunctival  tissue,  as  far  as  the  insertion  of  the  muscles. 
''rom  this  stage  he  may  proceed  either  by  the  common  or  by  the 
V  ienna  method.  In  the  former,  he  passes  a  strabismus  tiook  under 
-ach  of  the  four  recti  tendons  in  succession,  and  cuts  it  through 
vith  scissors  at  its  attachment  to  the  aclerotic,  lie  then  makes 
he  eyeball  start  forward  by  pressure  with  his  tingera,  so  as  to  put 
he  optic  nerve  npon  the  stretch  ;  and,  taking  a  pair  of  blunt- 
>ointed  scissors, curved  on  the  fiat,  he  csiuaes  them  to  glide  closed 
ilong  the  sclerotic  froni  the  ternponil  si-le  until  they  touch  the 
lerve,  when  they  are  ot>ened,  and  made  to  include  and  to  sever  it. 
The  eyeball  will  then  almost  drop  out,  and  requires  only  two  or 
hree  strokes  of  the  scisHors,  close  to  the  sclerotic,  to  divide  the 
.ttachments  of  the  oblique  muscles,  and  any  remaining  shreds  of 
oimeetive  tissue.  In  the  Vicima  metho<l,  the  operator  cuts  the 
endon  of  the  external  rectus  upon  the  hook,  leaving  a  portion 
.liout  half  a  line  in  length  attached  to  the  sclerotic.  He  then  seizes 
his  portion  with  strong  forceps,  rolls  the  globe  inwards,  divides 
he  optic  nerve  from  the  temjKjral  siile,  and  cuts  the  remaining 
auBcular  and  connective  tissue  attachments  as  he  lifts  the  globe 
lut  of  the  orbit.  Ttiis  method  is  the  more  rapid  of  the  two,  but 
are  is  required  in  order  not  to  take  away  too  much  of  the  ex- 
emal  rectus  tendon.  An  error  in  this  respect  would  diminish  the 
absequent  mobility  of  tlie  stump  in  an  outward  direction. 

When  the  eyeball  has  been  ruptured,  and  its  coats  are  empty 
ind  flaccid,  the  operator  must  diJ^sect  out  the  sclerotic  as  carefully 
18  he  can,  using  hook  and  scissors  for  the  muscles,  and  drawing 
he  remains  forward  with  forcei»3  in  order  to  divide  the  nerve, 
fhe  proceeding  is  often  difficult,  esiiecinlly  if  the  conjunctiva  and 
trbital  tisanes  are  inflamed,  infiltrated  with  blood,  or  swollen  ;  but 
)y  perseverance  it  will  generally  be  possible  to  remove  everything, 
uid  to  leave  conditions  favorable  for  healing    iSome  surgeons  unite 
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the  wound  in  the  coitjunctiva  by  sutures ;  but  chU  proceedinic  doeil 
uot  seem  to  nie  to  be  attendetl  by  any  adv!int4ige.     1  have  fflen 
practiced  it,  mid  have  more  often  omitted  it ;  and  tbe  rvmiliins 
etumpe  have  been  equally  serviceable  in  citber  case.    Howovr 


eiUK-lent)oii  ia  ]>ertorinet1.  tbe  ciivity  sbi^nld  iuimcdiatcl^'  be  finiilv 

I)luj;<ju(i  with  Himiige,  which  tfliould  be  "Ci-ured  by  a  bjindiigf.aiil 
eft  uiidiHturlieu  fur  tlux-c  or  fotirbnur^.  or  until  b[i-ninrrbiig(>r(on| 


tbe  divided  veKficIs  bu(«  coai^cl.  If  ibis  pri-ciiution  )»  nfj^lwlt^tn 
blotxl  will  tind  itii  way  into  tlic  cellular  tt^ttuc  of  tbe  cbvL'kuixl 
eyelids,  producing  extensive  ecchymosis,  wbicb  will  require  tivonr 
three  week*  for  its  i-emovnl.  \V  ben  tbe  ajmnpe  is  remove*!,  a  single 
inoixl  <-oin|ire-''s  will  be  nil  the  dressing  required  ;  and  in  a  wivl: 
or  ten  diiys  tbe  jititient  may  l>e  provideil  witb  a  glass  scale,"  l<it« 
worn  for  a  time  ii«  Ibeprecursor  of  a  well-lilted  ariilieinl  cvu.  "Hi" 
bitter  mU9t  not  be  expected  to  move  so  well  on  a  stump  t'i'rmrii 
muscles  ainne.  as  on  that  which  has  been  described  when  spiwkiii; 
of  the  operation  for  stapbylnma  ;  but,  even  on  the  mum-lo4  nliiie, 
it  will  sometimes  deceive  pcrsiins  whom  it  would  IfC  bardly  fnirio 
cbitracterize  as  superficial  observer*. 

It  is  necesMiry  to  bear  in  mind  that  any  undue  delay  in  lhon[i- 
plication  of  an  nrtitleial  eye  \»  apt  to  pi-rmit  tbe  oectirreiKi-  of 
contraction  of  the  cnviry,  even  such  tJial  it  may  prevent  a  pro[«f 
match  for  the  other  eye  from  being  worn  eventoally.     Moreover, 
until  cither  ft  scale  nr  an  artificial  eye  is  inserted,  the  Incrvmal 
secretion  cannot  find  its  wav  into  tbe  canalienli,  but  must  a«i;ii- 
mulate  between  tbe  lid»  »\m\  overflow  ibem  from  time  to  tini«. 
The   coiijniK-ti\'a  covering    the  stump  will  permnnenltv    vicM  a 
rntlier  free  mncoua  or  muL-o-purnlcnt  secretion,  which  it  is  oft rn 
desirable  to  diminish  by  an  astringent.*     For  this  purpose  I  usually 
presc-ribe  a  lotion  of  acetate  of  lead,  of  about  five  grains  to  the 
ounce  of  water:  and  direct  a  pellet  of  wool  moisteneal  with  it  lo 
be  placed  between  the  lids  during  tbe  night,  or  even  to  be  placM 
in  the  concavity  of  tliu  artiticiai  eye  during  tbe  daytime.     Some- 
times the  coniiinctiva  Ixtcotnes  swollen  into  jirominunt  folds;  and 
it  is  then  dci*imble  tn  leave  the  eye  out  for  a  day  or  two,  and  to 
touch  the   |irominenccs  lif^btly   with    dilutcil  iiilrato  of  silx'vr. 
Lastly,  wbiitever  care  is  taken  of  it,  the  external  aurfacc  of  ad 
ariiticial  eye  becomes  roiigbened,  in  cnnrse  of  time,  by  tbe  cbeini- 
eal  nctioii  of  tbe  tears ;  and  tin-  roiijib  surface  irrilnte-t  the  lining 
inetubntne  of  tbe  lids,  and   produccJi  an  obstinate  form  of  coii- 
junclivitifl,  which  commonly  leads  to  conirnclion.     It  is.  tberv- 
fore,  necessary  that  tin  artitieial  eye  should  be  thrown  aside  u 
eoon  aa  the  polish  of  its  aurfaoe  is  destroyed ;  and  a  year  is  gon- 

>  [It  t>  iift*n  gciiiil  frni'tli.'*  lo  iiiu.'rl  an  arliiloiiil  uy«  mi  nrly  u  Itiu  r«imli  Onj, 
Uti'mit  ih-  |intinni  wrnr  it  f'>r  an  hour  Iwinn  in  th*  Uny,  and  longrr  u  tuou  n*  <t  tM 
b"  •■>  <ri>rii  i»lt)">'>t  ill*r<>mf<>rl.  ] 

'  (A  TuMgrii'l  eri'wih,  |>A<liiiifii1iiti>it  in  r>rii)  ami  of  a  tall  rolliilnr  tlrunUifr, 
on*-!!  apt"*"  in  lh<'i'.-tilf<'  i-f  llx.-  tmmp  r-'diixt  t\y  itio  conlvlri-iK*  vt  lli"  ri^ll  nlofc 
rtiu,  mill  iiiHi,  i>ivv  ri>n  t<>  |ir"I"n);<-i]  -ii|<piir>>lt>-n.  Il  i*  untllf  r«mui'nl,  Bii4  Ui« 
W)i|Hiraliua  uurud,  tiy  solpjiitijt  il  off  will)  iciiwrt.] 
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ernllr  about  the  longest  period  tluring  which  it  can  be  worn  with 
uSvt'y. 

If  wo  turn  now  to  Ihc  injuries  which  do  not  cbU  for  the  removal 
of  the  eye,  or  whitOi  pt-nnil  n  period  of  ol»*er*-utioii  before  that 
n|)fflitioit  is  required,  wo-  have  first  to  consider  ihe  «rt|utiOiis  of 
cnniiiiniiv  of  the  pxten)al  iiiiiio.    A  wound  of  ihe  c^njiiiK'tivH  and 
Kleroiio,  behind  (lie  ciliarv  reffioii,  will  |;(^ii«r3liy  divide  ai:wt  (he 
choroid  and  retina,  and  will  be  rendered  eonapicnous  b}-  some  pnv 
(nifion  of  ritreons.    Uoder  such  circumHtauccL')  it  is  bait  to  out  oft" 
tbe  {irotrufiion,  and  to  unite  the  lips  of  the  wound  bv  a  sinsle  point 
oftineflutiirc,  which  sbuuld  beinierted  bjr  means  ot  a  email,  »h»rpi, 
M&iii-irctilar  nivdlc.  held  in  suitable  fon-eps     The  eye  should  then 
b»rl<«w?d,  and  eovert'd  by  a  compn-iwi^'c  buudaE^i',  which  maybe 
ocm)<ionully  JMid  aside  in  favor  of  ix>l<l  t-omuri'*wa  if  thcrw  should 
LeeJtiier  btait,  or  {>ain,  or  swolliiij;  of  Ihe  lid.>t.     After  thirty-»ix 
bo(it«,  the  euture  may  usually  l>e  cutand  removed,  and  the  further 
Ireatmeut  will  W  little  more  than  the  cuforoemeiiL  of  fuiietional 
re«t   until  the  consolidation  of  the  cicntrix  ia  complete.     In  iu- 
cistons  through  the  coniea,  which  do  not  implicate  the  iria  or  the 
lens,  the  object  is  to  procure  healini;  without  adbeiion  of  tbe  iria; 
and  for  this  purpose,  if  the  wound  is  at  all  extensive,  a  suture  may 
cometimes  be  avvd  with  advantage.     Tbe  experience  of  Ur.  Wib 
liams  of  Boston.  al\vr  cutnnict  extraction,  and  that  of  many  other 
lurgeons.  after  excision  of  the  afiex  of  conical  cornea,  has  shown 
that  this  incnibntuc  is  very  tolerant  of  sutures,  nud  that  the  coap- 
tation  which  they  prcxUK-c  is  favorable   to  specily  union.     If  a 
wound  of  (he  coniei)  is  in  the  cent  rill  {)orti<m,  the  ins  may  be  kept 
alfogi-tbcr  away  from  it  by  nlropiiie;  and  if  it  is  in  the  miircinal 
tortiou  the  iris  may  be  rcnik-red  tense,  and  lesa  likely  to  prohijieo 
into  the  cicatrix,  by  the  contraction  of  the  pupil  produced  by  ( 'ala- 
bar  b«An,  which  may  be  applied  in  the  same  manner  as  atropine, 
either  in  a  gelatine  waferor  as  a  solution  of  the  extract.     If  a 
suture  is  inserted, care  must  be  taken  to  use  a  fine  and  sharp  needle, 
60  that  the  coniea  niny  not  be  bruised  during  its  introduction; 
and  care  must  alsu  be  ijikcn,  in  tying  the  suture,  that  no  fold  of 
iris  is  caugbt  between  the  edges  of  the  wound.     If  pixilapstu)  of 
the  iria  has  already  ucciirrcd.  Ibis,  if  small  and  recent,  may  some* 
times  l>e  R-duced  by  friclion  through  the  dosi-d  lids,  or  by  the  ex* 
Iremity  of  a  probe,  or,  according  to  ii.<  |>osilion,  by  the  action  of 
atrojHiic  or  ot  ("alal-Jir  lican.     More  frefpu-ntlv.  however,  the  pro- 
lapsus will  lie  either  slraugulnted  in  tbe  o[H,-iiiui;  or  alruidy  adhe- 
rcnl  by  etfoscd  lymph  ;  and  (hen,  as  a  rule,  il  should  lie  n.^niovcd, 
although  if  the  injury  is  tliree  or  four  days  old,  and  healing  is  pro- 
ceeding i|nietly,  the  adhesion  may  )>e  left  tor  subsequent  treatment. 
In  oi-der  to  retnove  a  atrangnlaled  or  adherent  prolapsus  it  is  gen- 
erally necessary  to  enlargo  the  opening,  and  this  may  be  done  by 
a  WeWr's  caimlicnlus  knife    Kig.  ij2,  puge  ',^011,  the  beak  of  which 
mav  be  insinuated  l)ctwccn  tlie  pro]ui>siis  and  the  wound,  and  car- 
rier! on  until  a  portion  of  the  cutting  edge  is  within  the  anierior 
chamber,  when  the  edge  may  be  turucu  forwards  and  made  to 
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(lividii  iLc  conion   from  n-irliin  outwnnls.     TIio  prolaimtl  irii  J 
8I1U11I4I  Ibuii  1)0  ifviKL^iI.iiiul  uxi-invrl.  A»  in  triik-cloiny,  wirli  ■u(liriitil^| 
ftx-bi]r>iii  10  prcvo-iit  iiiiy  AiiWfjiiviit  [m>lu|>«'tii>  fi-uiii  taking  jiinmV 
Advv  oxcision  of  the  ma  it  U  uiiiKi.H.'Adiu'v  to  Rii|>ly  n  »iiiiin--,  uil    H 
to  tlrf  jrfi  mi^lit  ciitiii!  risk  oj'  wi>iiitilii)g  tlio  cry^tiiilinv  Iitw.    far- J 
tic!pntioii  of  the  iri^  in  tlio  on^riiial  injnrv  would  nmke  itiMliA(»^| 
ence  in  t)ie  trcittnient  to  l>c  |>ni'enec],  altliou^li  it  wouUl  ot»unK^| 
the  cHBe  hy  cntiEtin};  liipmorrliiij^e  into  tlio  »nt«rior  ctiiitnlief,  ud  J 
would  iiicresFiQ  tlit*  pn liability  of  infiaminatory  cnnipli(r»iti>iiA.     ^M 
When  I  he  lens  iteclfiti  wnunited,  or  tbeanlttnorc»i]&nleilivi>M^V 
the  lens  tissue  always  Iham  its  t niiisparoncy  by  the  action  of  ibr    1 
aoueuuB  humor,  and  IriiuiniiriL-  t-ntHmi't  is  iirodncocl.    Tbt  ftrnvity     I 
of  this  iiCL-iduiit  will  ilo)it.'iHl   viTv  niiK-b   njxiii   tli«  I'Xtt-itl  of  the     I 
wnuntl,  iiixl  very  nincli  diHui  the  nge  uml  oon«liiulii>n:il  ■tiiii'nf     I 
llie  iiutieiit.     In  young  cliililren,  wiy  iniik'r  five  y«ir>i  of  up.  ike     I 
rejiult,  According  to  my  ex]M?ni'ni-e,  iw  nnfiivorublo  in  the  iinijimi^     I 
of  vi\.»ii» : '  nnd  tlio  ohnck  to  tlic  niitritiim  i^  iipt  to  pi-n<luco  cnrwK    I 
intlain  mill  ion   leading  to  wiuiting  of  the  elolie.     In   ]mtic«ib  nf     I 
nnnonnd  c-on^citutioii.  or  who  hiive  [>aAiiec)  the  middle  jierioil  M    I 
lile,  Ibf  projrnoflis  is  deoidodly  nnfavorahle,  and  violent  nnO  <i»-     I 
atrnctive  intluniinalion  is  often  exeited  by  the  pressure  of  ihcil*     1 
plai-eil  iiiid  swollen  lens  nuitter  njion  the  iria.     In  henllby  jbts'iiis 
froui  cbiliibood  to  tuidillv  life,  a  favorable  resnlt  may  in  most  dm* 
be  anticipated.    The  priiieij.lus  of  treatment  are  to  «li)ate  the  |nijill 
as  fully  »»  po»sibI«  with  atropine,  to  entbrce  atMolule  miiet  Awi 
rest  ol*  the  eyes,  to  apply  leeebea  and  eold  couipresaes  tosiilxltie  irrv- 
talioi),  atid  to  remove  Itie  tem^  su1>stance  if  it  threatens  to  pn>liK-9 
inthininiiition,  or  it',  from   I  he  age  of  the  juitient,  the  nncleuK  u 

firi>l>;ibly  too  hard  to  he  ub^orlH-d.  In  a  younu;  jiativnt,  when  tlic 
one  matter  ik  nil  diffluent,  it  may  be  removed  by  suction,  in  the 
ninnnor  pi-evioiiitly  described  i  wtib  an  iridec'tomy  if  thepn)iili8 
iiiiywbcix^  adbereut  or  if  it  will  noi  dilnto  freely;  witliout  an  iri- 
deetoniy  if  atropine  produeet*  its  full  elVwt,  If  the  Ion*  m:tlter» 
still  coherent,  or  prolnibly  luiiil.  it  may  be  removed  wirh  a  Beoop 
(sneb  as  ihat  ni*e(f  by  I'aj^ensioelier  for  the  exiraetioti  of  the  len* 
III  its  eapsule).  after  :i  large  iridectomy,  which  should  gciicnilly  lie 
made  111  a  direction  downwards  and  inwai-ds.  When  the  bulk  of 
the  broken  tens  nintter  has  lieen  removecl.  the  sul)6e(|nent  inflam- 
luiitiuM  will  nsuiilly  bo  amenable  to  treaiinont.  It  is  gfitomlly 
uet-esi-iiry,  in  order  to  avoid  exeewiive  maiiipnlation,  to  leave  some 
small  {H>rlioti  of  the  lens  to  be  absorbex) ;  and  there  will  m-uHjr 
ulwuys  be  »  ei^rtain  degree  of  )'tibi*e<|uent  iritis,  which,  even  at  ine 
be«t.  may  Icuvu  the  pupil  obstructed  by  false  memhrauoe,  which 
will  eventually  require  lueeralion  or  removut. 

When  rlic  cafisnle  of  tlie  lent  \»  rnplurod  bv  n  blow,  withnat 
any  external  solution  of  continuity,  vir  ^rhvn  unjer  similar  eireuiu- 

I  [ll  tiRi  bttti  i>ur  «tporieiii»  lliBl  wtiuixl*  nt  lliv  I«im  ar*  b>4  f«|-iH-la1lj:  4ratm> 
tire  in  ^vmiiiir  rliildrrn,  if  fudhnilly  in-ntwl,  Thi-  l>i|i-nlir>iHl  waiiiMjiDK:  ot  Ihu  trmt 
cupvulp  III  III'  •.ppnlioii  [i>r  cntimvt  bj  illH-ioiiin  it  ■.■urminlf  u-,t  r^i'wciRlljr  daii- 

|[<-tUU»  ill    lufllllU.] 
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Stances  the  lens  ia  dislocated  in  its  unbroken  capsule,  the  eye  is 
generally  very  tolerant  of  the  injury.  Such  a  case  dirt'ers  from 
traumatic  cataract  with  corneal  wound,  ae  a  simple  fracture  (lifters 
From  a  compound  one.  If  the  cajaule  is  ruptured,  the  ienR  sub- 
stance ivill  protrnde  into  the  anterior  chamber,  and  will  usually 
be  absorl>ed  with  little  trouble,  even  in  persona  who  are  no  longer 
young.  Whilst  this  page  is  being  written,  I  have  under  obseiva- 
tion  at  St.  George's  Hospital  a  laundress,  fifty  years  of  age,  the 
ena  capaule  of  whose  left  eye  has  been  ruptured  by  a  blow  from 
I  flat-iron  A  few  days  afterwards  ahe  came,  saying  that  the  sight 
)f  the  eye  waa  lost.  The  lens  had  become  0[>;ique,  and  a  mass  of 
cortical  subatance  was  projecting  into  the  antei-ior  chamber. 
Although  the  pupil  was  of  natural  diameter,  and  the  iris  in  contact 
with  the  projection,  there  wna  not  only  no  iritis,  but  no  congestion 
)f  the  conjunctiva.  Atropine  was  ordered,  iind  baa  since  been  used, 
ind  absorption  of  the  traumatic  cataract  ia  pri>ceeding  without  a  sign 
>f  irritation.  As  the  cortex  disappears,  it  may  probably  revcafa 
mcleus  too  hard  for  absorption ;  but,  until  then,  there  can  be  no 
leed  to  interfere.  When  the  lens  is  dislocated  in  ita  unbroken 
capsule  it  will  sometimes  produce  inflammation  by  pressure  upon 
the  iria  or  ciliary  body  :  and  it  will  nearly  always  cause  such  dis- 
turbance and  irregularity  of  refraction  as  to  interfere  very  greatly 
ivith  sight.  In  the  former  case,  in  order  to  avoid  worse  conse- 
]aence8,  it  must  be  removed,  not  only  without  delay,  but  even  in 
ipticipation  of  actual  inflammatory  action,  as  soon  as  any  pericor- 
aeal  vascularity  gives  warning  of  imjiending  miBcbief.  In  the 
atter  case  it  may  oc  removed  in  order  to  restore  vision  ;  but  if  the 
Jther  eye  ia  useful  it  ia  generally  better  left  alone.  The  operation 
frill  almost  necessarily  be  attended  by  some  loaa  of  vitreous  ;  and 
the  lens,  in  such  cases,  has  a  tendency  to  recede  and  disappear  as 
:he  vitreous  advances.  The  patient  should  be  brought  very  fully 
mdev  the  influence  of  ether,  so  that  the  ocular  muscles  may  be 
mssive ;  and  a  large  incision  should  be  made,  either  with  a  linear 
ir  a  lance  knife,  through  that  part  of  the  cornco-scleral  junction 
:'rom  which  the  margin  of  the  displaced  lens  will  be  moat  accessi- 
i\e.  The  iris  should  oe  drawn  out  and  cut  nway  to  the  full  length 
)f  the  incision  ;  and  then  Taylor's  vectia  <Fig.  8ci,  page  331),  or  a 
['agenetecher'a  apoon,  should  l>e  passed  well  under  the  lene  with  a 
[uick  and  decided  movement,  and  carried  completely  to  its  further 
nargin.  The  lens,  well  engaged  in  the  traction  instrument,  must 
;hen  be  lifted  up  towards  the  cornea  and  slowly  withdrawn,  great 
»re  being  taken  to  keep  the  point  of  the  traction  instrument  more 
ilevated  than  ita  heel,  and  also  to  contend  against  any  tendency 
:o  alippiiig  of  the  lens  by  means  of  careful  counter  pressure,  made 
with  bi-oad  fixation  forceps,  at  a  point  oppoaite  to  tlie  centre  of  the 
Qcision.  Even  with  the  greatest  care,  the  lens  will  escape  in  some 
nstances,  and  will  be  left  in  the  eye.  If  this  should  happen, 
mother  attempt  at  extraction  may  be  made  if  the  lens  remaina 
neible ;  hut  if  it  has  sunk  out  of  sight  it  is  better  to  close  the  eye 
lud  to  repeat  the  operation  at  aome  future  time  if  circumstances 
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slKHjId  faror  it  If  the  wound  licftle  well,  the  lcn»  will  genomllj 
nwraiear.  and  the  iridvctouiy  will  »ometimc«  remove  any  teitdcncy 
lo  intlainmntion.  It  ik  hardly  (to^ilile  to  ftcerch  in  tlie  vilreous 
airily  lor  thai  whii.-h  is  lost  to  sighr,  without  great  risk  of  inflict- 
ing irn.iMvorttlile  irijnry  iijioii  ihe  retina  or  the  ciliary  proces^pn. 
&mte  operatorn  pri^tor  a.  hook  to  a  spoon  even  for  Ihe  tirat  attempt 
at  extraction;  and  Mr.  ?!treatfeil»l  reeommeuds  the  employment  of 
two  hooka  at  once.    Of  this  method  I  have  no  persoital  exi)erience. 

Tile  issue  of  ca«ea  in  which  the  leua  ia  driven  out  of  Ihe  eye  will 
chiefly  depend,  other  things  heing  equal,  upon  whether  the  rnp- 
tnre  is  in  or  in  )*ront  of  the  ciliary  region,  and  also,  in  n  great  de- 
gree, upt>n  whether  the  coiijurietiva  i»  al^o  lorn.  If  the  rupture 
Vx  in  the  ciliary  n-gion,  nothing  Imt  the  piitient's  refusal  to  submit 
roittrainit  me  from  enucleation',  and  in  two  case^  thi^  i^fusal  ha« 
enable<l  ine  to  watch,  without  reaponaihility  for  its  oecurreni-c,  thw 
commencement  and  the  course  of  itympatheric  ophthalmia.  If  the 
rupture  is  in  front  of  the  ciliary  region,  in  the  corueo-sclei'al  junc- 
tion, and  if  the  conjnnctiva  has  yielded,  it  is  only  necessary  to  cut 
ort'any  protruding  iris  and  vitreous  humor,aiid  to  treat  the  injury 
an  if  it  were  a  surgical  one.  It  is  astonishing  how  well  these  eases 
will  do.  1  know  two  patieuta,  from  one  of  whom  a  crystalline  lens 
was  extracted  hy  a  list,  from  the  other  hy  a  crowbar.  In  one,  a 
large  HCgtucnt  of  iriM  is  altogether  niiMijiug.  iu  the  other  a  similar 
se^Tuent  is  incorporated  in  the  cicatrix.  They  both  have  vision 
quite  eipial  to  the  average  result  obtained  after  the  removal  of 
senile  cataract. 

\Vlicii  the  conjunctiva  remains  entire,  it«  entirety  must  be  care- 
fnlly  preserved ;  and  no  coiiitideratiou  of  proiaiwed  inn  should 
induce  the  Hurgcon  to  convert  the  eiinple  fracture  mlo  u  compound 
one.  But,  wlien  the  internal  wound  is  healed,  the  lens  often 
forms  an  ansightly  and  nncontfortalile  prominence  which  intur- 
furea  with  the  pro]>er  closure  of  the  eyelids.  The  principle  of 
treatment  is  then  the  amne  as  in  the  case  of  a  loa^e  i-arlildge, 
which  has  been  pressed  out  of  a  Joint  into  external  cellular  (i»riue 
through  a  sul>cutaneoas  incision.  When  the  internal  incision  is 
healeil.  the  outer  covering  may  be  divided,  and  the  foreign  body 
removed.  The  conjunctiva,  for  this  pur|K)ae,  shoidd  he  pinchetl 
n\>  over  the  projection  with  forceps,  anil  cut  to  the  proper  extent 
with  line  scissont.  It  is  generally  nuccssary  to  snip  through  a  few 
tilanients  of  connective  tissue,  before  the  lens  can  be  tilted  out  of 
its  bed. 

A  class  of  injuries  totally  distinct  from  those  hitherto  consid- 
ered arises  from  conditions  which  produce  dwlruet ion  of  the  con- 
junctiva, and  of  tlie  epithelium,  or  even  of  the  suhstauce.  of  the 
cornea.  Such  results  are  witnessed  after  the  introduction  into 
the  conjunctival  sac  of  hot  metal,  hot  liquids,  or  corrosive  sub- 
stances. Hot  metal  is  the  aeeiit  most  eommonlv  concerned  in 
their  production ;  and  hence  tiiey  are  familiar  to  the  surg«oti8  to 
great  foundries  and  similar  establishmenta.  Away  from  thea^ 
they  ar&  mostly  due  to  accidental  scalding,  to  accidents 
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qaicklime,  or  to  vilriol-throiving  as  a  criminal  offence.  When 
either  hot  metal  or  quicklime  has  lieen  the  agent,  it  is  not  iinuom- 
Dion  to  find  considerable  I'ieces  lodged  licneath  the  lids. 

In  all  cases  of  this  class,  it  is  necessary  at  once  to  evert  the  lids, 
BnJ  thoroughly  to  explore  and  cleanse  every  part  of  the  cnnjmic- 
tiral  surface.  Where  a  cheniiciil  corrosive  has  been  at  work,  the 
mind  naturally  turns  towanls  a  chemical  antidote,  but,  before  this 
could  be  procured,  it  would  generally  be  possible  to  remove  every 
trace  of  the  noxious  agent  by  a  syringe  and  warm  water.  Some- 
times the  corneal  tissue  will  be  found  completely  di.sorgiinized  ; 
and  then  the  case  is  beyond  the  reach  of  art ;  for  the  cicatrices  of 
burns  or  corrosions  are  always  densely  and  permanently  opiupie. 
When  only  the  epithelium  is  affected,  a  restoration  of  transpar- 
ency may  be  hoped  for;  and,  if  the  epithetium  has  anywhere 
escaped  injury,  the  preservation  of  vision  will  be  tolenibfy  sure, 
unless  it  should  be  practically  destroyed  by  the  alteration  of  the 
corneal  curvature  produced  by  the  cicatrization  of  injured  por- 
tions. After  a  complete  cleansing,  there  is  nothing  to  be  (lone 
but  to  apply  atropinized  oil  to  the  conjunctiva,  cold  compresses  to 
the  closed  lids,  to  relieve  pain  by  atKulynes,  and  to  await  the 
event.  The  tissue  will  !»e  thrown  off  where  it  has  been  destroyed, 
and  such  repair  as  circumstances  will  penuic  must  be  promoted 
by  judicious  general  and  local  treatment. 

In  consequence  of  the  structure  and  mode  of  closure  of  the  lids, 
the  great  majority  of  tliese  injuries  alicct  only  the  lower  sac  of 
the  conjunctiva,  and  the  lower  portion  of  the  cornea ;  and  we 
commonly  find  some  destruction  of  the  surface  of  the  latter,  and 
of  the  ocular  and  palpebral  conjunctiva  boricath  it.  When  this  is 
BO  and  the  conjunctival  sloughs  are  cast  off,  the  opposed  denuded 
eiirfaccs  unite  during  the  process  of  healing,  and  produce  the  con- 
dition called  symblepharon,  wliich  has  already  been  nientiuned  at 
page  IWy.  Ilitherlo,  this  union  has  scarcely  ever  been  prevented. 
The  uniting  cicatricial  tissue  becomes  continuous  with  the  corneal 
cicatrix,  feeds  the  latter  with  its  bloodvessels,  und  renders  it  thick 
and  fleshy.  Even  although  only  the  lower  half  of  the  cornea  nnty 
be  affected,  the  patient  is  seldom  able  to  see  over  the  up|ier  mar- 
gin of  the  cicatrix, and  practical  blindness  is  the  result.  Symbleph- 
aron is  moreover  a  source  of  great  misery,  by  constantly  check- 
ing the  eye  in  its  endeavors  to  move  togetlier  with  its  fellow,  by 
preventing  the  passage  of  tears  to  the  inner  canthus,  and  thus 
causing  their  overflow,  and  by  producing  sensations  of  strain  and 
dragging  which  are  always  present.  Until  recently  it  was  con- 
sidered to  be  irremediable',  and  many  plans  to  prevent  the  union, 
or  to  prevent  its  reunion  when  divided,  were  tricil  and  failed, 
riates  of  metal,  glass,  and  ivory,  were  in  vain  inserted  between 
the  opposed  surfaces;  they  were  constantly  extruded  by  the 
steadily  progressive  healing  from  below.     I  once  endeavored  to 

Srevetit  reunion  by  a  double  fold  of  anima!  membrane  tixcd  well 
own  by  silver  sutures  wliich  passed  out  ujjon  tlie  cheek,  bnt  no 
Bucceee  rewarded  me.    It  was  reserved  for  ilr,  T,  I'ridgin  'J'eale, 
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who  rocciveB  from  the  Yorkshire  ironworks  large  Diiniliera  of  i 
eiisos,  to  liistovcr  thv  method  of  trefiling  thcni :  and  hio  tliscovery, 
like  niuNf  ulher;!  which  ar«  good  for  aiivtliing,  has  no  higher  merit-, 
than  it»  siiuplicitV'  He  Mtptiratod  the  ndhorvnt  Ud  from  the  eyiM| 
ball  by  caret'iil  di»j»ectioii;  «tid  thm  covi-rod  the  raw  surface  oi™ 
the  eyeball  by  eonjunotiva  transplanted  from  above  Hie  cornea, 
and  brori^ht  down,  iionietinicR  in  two  ttnjK*.  Honietinie«  ii>«  un  tindi- 
vidcd  bund  adheivnf  al  lioth  exlremitios,  Tbi-  tntiuiplnnt>^'<l  ron- 
jnrictiva  adheiiTHl  rciidily  in  iln  new  jxiBition;  the  r»w  hurfiu-i;  of 
the  kiWL-r  lid  had  no  longer  a  raw  siirfai-e  opposed  tx)  it  ;  and  the 
gAp  under  the  upper  lid  wuh  soon  tilled  up  by  a  new  fonnatiou 
hardly  dii<tinguishablo  from  the  old.  The  details  of  the  operation 
do  not  admit  of  any  general  di-scription,  boi'aufte  they  must  neetw- 
eanly  vary  with  the  position  and  extent  of  tlie  enrface  to  Itu  fov- 
ercd,  8o  tlisit  cacii  ease  reipiiiv^  to  be  made  a  Hubjcct  of  individual 
study.  Sometimes  tlio  first  operation  will  not  elfwt  all  tliat  ib 
desired;  but,  even  then,  it  genemlly  leaves  eompanitively  liitle 
to  be  done,  and  pbices  ultimate  sueeena  beyond  4i]ei<tiou.  The 
immediate  etfect  of  Mr.  Teale'a  proeodure,  the  liberation  of  the 
eyeball  liy  ibe  cure  of  the  symblephuron,  was  alone  a  great  boon 
to  the  patients ;  but  the  idtimate  re^idl  has  l>efn  in  every  ejiite  the 
tbiniiiiig  nnt,  and  HOinetiiiio§  the  absolute  disapjiearanee,  of  the 
eoriieal  lieatrix.  About  two  yeai-s  ago  I  operated  upon  a  little 
boy,  liien  three  years  old,  in  whom  itic  lower  lid  was  adhei-ent 
over  the  whole  of  the  lower  third  of  the  cornea;  and  now  his  ey< ' 
ball  is  not  oidy  perfectly  free,  but  the  transparency  of  his  conw 
\n  iilnioBt  entirely  restored,  anri  promises,  at  no  dietant  time,  to  I 
restored  cooipletely.    At  the  Intcriiationul  Opblhalniolotcical  Co«- 

fivsis,  in  l^i^,  Mr.  Teale  exhibited  «'viTal  patieuts  upon  whom 
e  Lad  o|>enited  with  admirable  succeiw  ;  and  lie  and  V  on  Graefe 
at  present  stand  alone,  among  the  oplilhtdmie  8urge(>u<i  of  the 
nineteenth  wntnry,  h*  tlie  two  men  who  have  fouud  conditions 
reputed  to  be  itifurable,  and  who  have  brought  theeo  conditions 
uniler  tbu  absolute  dominion  of  ilieir  art. 

I  am  not  aware  that  any  alteTii]>t  has  been  made,  on  the  prin- 
ciple of  Mr.  Teale'*  method,  to  prevent  the  oceurrenee  of  syiiilifeph- 
apon  by  applying  the  tranipianted  eonjunctiva  to  the  original 
granulating  snrtaee  of  the  eyeball;  but  its  adhesion  would  prol^-^ 
ably  be  lei's  eertain  than  upon  a  surface  prepared  for  it  by  ()iitS4«>fl| 
tion.  There  can  probably  be  no  doubt  that  very  much  might  l>e 
done  to  prevent  syniblepbnron  by  M,  Ri-verdin's  plan  of  grul'ting. 
A  few  grafts  from  tho  tonjuiKriva  of  the  same  or  of  the  other  eye 
would  be  easily  applied  and  retained,  and  the  sueoi.'«s  of  even  one 
of  them  would  at  least  diininiiih  the  extent  of  adhc«ion.  It  would 
be  very  important  to  funn  a  harrier  of  grafis  iietwecn  the  eonica 
and  the  surfaee  of  the  eyeball  below  it ;  so  that  the  lid  might  iu 
aiiv  case  Ik"  prevented  from  uniting  with  a  corneal  cicatrix. 

in  lacerated  or  incised  wonnds  of  the  eyeliall,  the  eyelids  sIm 
are  soineiimoa  ini]ilieated,  and  may  be  cut  or  torn  in  various  way-< 
When  there  is  no  loss  of  tissue,  such  wounds  should  be  carefully. 
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cleatic>ed,  broiif^bt  toguther,  niid  tiint«<I  hy  "^  mnny  points  of  liiie 
siiliire  ftA  mar  he  iieu^tiarv  to  nmintain  aj)|>oaitioii.'  The  best 
eutares  lor  this  purjiose  are  t'ormed  of  the  tineiit  platinum  wire,aa 
fioeae  hair,  introihieed  bv  means  of  beading-needles;  and  if  sui-b 
wire  IE  not  at  band  biinmn  hair  will  make  an  excellent  substitute, 
lave  for  ibe  diHadvaninge  that  ita  elasticity  renders  it  difficult  to 
tie.  The  eyi'lide  are  very  richly  su[>prn>d  with  blood,  and  possess 
aval  reparative  power,  so  Ibut  portions  huns^inc  even  by  a  sbred 
should  oo  eurefiilly  prescrvvd  and  ropWxtl.  In  any  case  whii-b 
seems  likely  to  n^qnirc  ctiuelealioti  of  tbe  eyeball,  it  is  very  di-»ir- 
able  ibat  wouikU  of  the  lid:«  ttbould  ki  healed  before  that  ojtora- 
tioii  ii>  perfonnoil,  ftince  otlierwiiti^!  cicaTrieiat  bands  may  unite  the 
wound  of  tbe  lid  witb  tbe  Atiiinp,  and  may  jilaee  a  permanent  tlit- 
ficulty  in  tlie  way  of  wearinj;  an  artitic-ial  eye.  When  tbere  is 
i^ctual  lo»a  of  substance  of  tbe  eyelid,  an  endeavor  should  always 
be  made  to  supply  the  deficiency  either  by  skin-grafting  or  by  the 
tta  HE  plan  tat  ion  of  a  flap  from  some  neighboring  part,  since  any 
deformity  of  the  li<l  will  exjioee  tbe  globe  to  ooniv  degree  of  in- 
jury, I  have  ifecn  some  very  ugly  n-^ults  produix-d  by  grafting 
u[ion  (be  eyelids  tbe  i.-oiir!«er  »Kin  of  the  itrm,  tbe  new  portion 
If^ing  mueb  more  proinineiil  (htm  the  old,  nod  obviously  ol  dillcr- 
«ii(  chnrnuier  and  texture.  Tbe  tiny  nior^eb  required  for  grufling 
may  ulwaya  be  tuken  fi-om  tbe  lid  of  the  other  eye,  or  even  from 
the  injured  iid  itttelf,  without  fear  that  any  contractiou  or  alter* 
«tion  of  shape  will  l»e  |.rodu(:ed. 

In  all  injurie:'  of  the  eye,  of  whatever  nature,  aa  in  all  forms  of 
'diteaw,  tbe  practitioner  often  lindx  liiniM»ir  opjio^ed  by  physiologi- 
cal (or  patholo^cal)  conditions,  of  whicb  he  can  five  no  more  defi- 
nite account  than  that  they  deelrny  tbe  fruit  of  his  labors.  They 
come,  onlv  too  frequently,  within  the  scoite  of  his  experience,  but 
they  can  hardly  he  said  to  lie  within  the  boundaries  of  bis  kimwb 
edge.  An  injury,  which  in  one  eye  scan-ely  excites  reaction,  may 
lead  to  the  swift  d4^«tructiou  of  atiulber;  and  conditions  whicii 
have  been  lolerHt<;<l  for  a  time  may  suddenly  beeomo  the  causes  of 
|«>tiiplete  disorganization.  We  uttribute  tlicBe  diti'ervnees  tu  de- 
praved blood,  or  to  ^lervei-ted  inncrviition ;  aud  tbu  plira^cj*  are 
little  more  than  counters, employed  to  diKguiHcoiir  lack  of  geiiuino 
coin.  At  best  they  .ire  only  hy)HitheAefi,  nometbing  ]>ostulnte<l  to 
explain  what  seems  otherwiso  inexplicable;  and  yet  it,  is  certain 
that  the  diflereiices  to  which  they  i-efer  may  l>e  at  the  very  root  of 
surgical  success  or  failure,  and  hence  that  tliey  deserve,  above  all 
otbcra,  to  he  made  the  subject'*  of  careful  investigation.  In  the 
case  recorded  at  page  407,  for  extimple,  it  was  only  when  the 
wonnds  intlicted  by  the  iiictallie  splinter  biul  healed,  when  the 
elfuse<]  bloo>]  had  been  alworbed.  and  tbe  irritation  consequent 
njion  the  woundis  and  tbe  hn-morrbagu  hud  subsided,  that  tbe  irri- 
tation conMqucut  u{>on  the  lodgment  of  the  toroigu  bu<ly  coni- 

'  [It  l<t  i>n*n  nccoHiirv  to  indtidc  the  whole  ibiikucu  of  thn  lid  in  the  tiiiiin-*; 
UoMtiam  ■  tuturo  maj'bn  loHtrKd  upon  iha  Dnnjiinvtival  kiirfncn  aa  wall  h>>  ihrmigh 
Ite  (ktn.     W<  jirpfca  vaa;  Uti*  lilk  la  wlra  ur  nay  olhur  mntaria]  for  nuturm.] 
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moiiced  ;  and  it  was  remnrknlile  how  immetliatelv'  tliia  irritatit 
wrts  rolU-elLTl  along  vaso-motor  nvrve*  to  the  outside  of  the  eye, 
and  doolurcd  itseiniy  renewed  distension  of  the  vwecis  of  the  con- 
jimctivii.  In  many  sev«re  diseiwi;*,  it  is  the  chief  part  of  the  func- 
tion of  tin!  jthy^ii^-iiiii  to  wiitch  for  and  to  uliviate  '■the  tendency 
to  denlti;'  and  »o,  in  iniiny  itijiines  of  I  ho  eye,  it  i«  the  chief  iiart 
of  I  lie  function  of  lliesiirtieoti  looliviato  the  fondenoy  to  unlioiiltliv 
iiidanHnattoii.  In  wonnilft  in  oitior  jmrts  of  llio  Wxly  we  see  this  . 
tendency  njijiear  iiml  disapjienr,  with  little  effoct  npon  the  ulU-  I 
mate  result,  or  wirh  little  effect  of  any  kind  save  loss  of  lime  in  ' 
the  progi-esa  towards  recovery.  The  ulcer  whieh  was  healiiijf  ye(^ 
terday  may  he  Babby  and  unnealtlty  to-morrow,  or  the  em  which 
jiromised  to  nuile  by  the  tirat  intention  may  be  found  sup|>urutin2 
when  its  eoverinjr»  are  removed.  In  neither  cuse  would  swcE 
chiinge!s  oocatiion  ansiely ;  hut.  when  atuilogotis  rhuuffeB  occur  in 
the  eye,  they  are,  Iiowevvr  fleeting,  generally  suflieientTy  prolonged 
to  be  fatal  io  it^  utefulnL-^s.  The  caiixe:^  of  such  chlinees  will  be 
uniIer.-*tond,  as  a  innller  of  ecienlilio  knoxvledge,  only  sfWroxpcn- 
nientK  nnd  observations  for  wliieh  the  eye  furnislies  no  proiier  hei<I ; 
anil  for  llic  prnseontinn  nf  wliich  ophllialmolo^isis  must  In-  liepen- 
deiu  njion  tliosi-  whose  work  is  among  leas  ini|K>rrant  «lructni'<,'«. 
I  think  it  wonid  be  f|nile  posMhIe,  in  tVie  treatment  of  slight  sujK^r- 
ficial  wounds,  to  vary  the  conditions  of  patients  in  many  wsyt, 
and  probat>ly  with  instructive  results ;  hnt  al!  that  we  can  at  prea- 
eut  do  towards  secm-ing  heattliv  rcparalive  action  in  the  eye  is 
purely  empirical.  U  e  can  exclnue  great  variations  of  tem^ierntnre, 
andean  secuiv  an  abundant  supply  of  ntmospheric  air.  We  (-an 
diminish  excessive  excitement  ol  the  nervous  system,  and  can  taka  I 
care  that  this  systeu)  is  luvlgonitcd  by  ^leo]i  and  not  unduly  ii-ri-  ' 
tatt'd  by  ]min.  We  can  inquire  into  the  state  of  the  excretions, 
and  can  do  i«onielhing  to  rclii-vi^  tlio  body  fioni  undue  accumula- 
tion of  waste  prodnei!*,  iind  to  rcsruiiile  [he  qu.-4n(lly  and 'quality 
of  fooil.  We  lan  stimubtle  tbe  prowsses  of  repair  liy  the  admin-  i 
istralion  of  so-ealled  tonic  medicines,  aclceting  rhem  hy  the  light  I 
of  the  njsults  wbiih  wo  have  previonsly  seen  them  pi-odnee. 
When  we  have  done  all  this,  we  may  nevenhelesa  find  that  our 
reasonable  hn]ies  are  frustrated.  We  are  forced  to  recognize  the 
existence  of  more  things  than  are  dreamt  of  in  our  philosophy, 
and  to  admit  that  time  and  chance  hapnoneth  to  all. 

There  is  one  ([uestiou  of  considcrnble  ini[>ortancQ.  which  it  w 
iieLCsaary  to  mention,  and  about  which  there  are  wide  differences 
of  opinion.  It  i«:  "Has  mercury  anv  intluenit!  niMin  the  amouni  or 
character  of  the  intlainmution  wbieb  follows  injury?"  I  think 
not;  bul  many  1<>r  vvhoin  I  enlertain  high  rewpi'ci  think otberwi»(^ 
The  gonllenmn,  whohe  case  is  mentionetl  at  [lage  407,  cotwulted 
another  surgeon  a  day  or  two  after  receiving  the  injury,  and 
brunifht  fmin  him  a  message  to  mo,  which,  as  it  was  delivered, 
rci-oni mended  the  use  of  mercury  or  of  quinine.  The  patient  was 
a  man  of  great  intelligeme.  and  said,  "  What  "do  you  think  of 
these  8ugge6tiou»i"    1  could  only  reply  that  I  used  mercury 
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freely,  and  fnlly  recognized  its  value  in  iDflaniTiiationB  of  diathetic 
or  of  appareutly  Bwntiineous  origin  ;  but  that  my  experience  did 
not  support  the  belief  that  it  would  inereaee  the  tolerance  of  the 
tisBuee  tor  the  presence  of  a  foreign  substance.  I  nhonid  not  give 
it  because  there  was  a  bullet  in  tTie  tibia,  neither  should  I  give  it 
because  there  was  a  fragment  of  metai  in  the  eye  With  regard 
to  the  quinine,  I  thought  it  prudent  to  hold  such  an  agent  in 
reserve,  in  case  the  powers  of  the  system  should  begin  to  flag, 
rather  than  to  administer  it  when  they  were  apparently  in  full 
vigor.  The  reasoning  was  at  least  good  enough  to  satisfy  the  pa- 
tient ;  but  I  have  since  often  asked  myself  whether  it  was  sound. 
It  is  at  least  certain  that  neitJier  mercury  nor  quinine,  even  if 
capable  of  altering  the  course  of  events  in  this  particular  case, 
could  have  altered  them  to  any  advantage ;  and  that  for  the  sim- 
ple reason  that  their  influence,  however  tenefieial,  would  not  have 
Deen  permanent.  A  piece  of  metal  in  the  ciliary  region  would 
have  been  an  ever-present  source  of  danger,  not  only  to  the  eye 
containing  it,  but  also  to  the  other;  and  perhaps  the  very  worst 
thing  which  could  have  happened  would  have  been  for  the  foreign 
body  to  be  tolerated  until  this  danger  was  forgotten.  There  ia 
therefore  nothing  to  regret  as  far  as  this  particular  eye  ia  con- 
cerned; bat  the  suggestion  serves  to  give  point  to  the  inquiry 
whether  the  use  of  mercury  would  have  contributed  to  toleration, 
ivnd  whether,  with  a  fragment  lodged  in  a  leas  intportant  locality, 
its  use  might  he  advantageons.  I  cnn  only  say  that  I  have  no  ex- 
perience which  inclines  me  to  such  a  belief;  but  that  1  am  ready 
to  learn  from  those  who  have  facts  to  which  they  can  appeal.  In 
the  way  of  admission  upon  the  jmint  I  cannot  at  present  go  beyond 
the  Newtonian  phrase,  "It  may  be  so;"  and  in  this  attitude  of 
mind  I  am  unwilling  to  use  a  formidable  weapon  in  the  dark, 
killing  with  it,  according  to  the  time  worn  saying  of  D'Alembcrt, 
it  may  be  the  disease,  it  may  be  the  patient.  'I  he  presenber  should 
work,  [  think,  upon  a  basis  either  of  highly  probable  hypothesis 
or  of  trustworthy  empirical  observation  ;  and,  when  both  are  want- 
ing, his  anxiety  to  do  good  should  not  Iks  6ull'ere<l  to  obscure  the 
plain  duty  of  withholding  his  hand  from  doing  harm. 


CHAPTER    XIV. 


pqiUST,  AND  AFFBCTIONS  OF  TBK   OCtLAR   MDSCLBS. 


Whilb  the  miiBcles  which  move  the  eyeballs  retain  their  nntnral 
powers  Bui\  natiinil  harmony,  tlio  two  eyes  are  atways  directed 
to  tho  Mmi'  point  in  *yacv.  If  the  [K>int  is  near,  the  optic  axw 
•no  PonvcTgcnl ;  if  it  us  iiniiott.',  ihoy  aiv  apprfiximatcly  |>arallel, 
with  *onie  flight  imliimtion  to  w>iivergi?ni'e ;  aiiJ  this  without 
reference  to  tlie  liiroction  in  which  they  rn»y  be  turned,  whether 
upwards,  downwards,  forward**,  or  laterallv.  The  umiutcnnnee  of 
tnia  relation  is  in  gi-oat  mwutnre  deiwnrfent  u[ion  a  sen^iitioiial 
Btimnhis  of  tho  strongest  kind  ;  for  as  soon  as  it  is  iiilorniptod,  u 
soon  as  the  optic  axes  are  directed  to  two  j)oints  iiiritead  of  to  ihc 
same  jioint,  the  two  eyes  can  no  longer  nnito  their  resjiectivo 
images, and  double  vision  is  produced  ;  than  which  iberearefew 
things  moi-e  worrying  and  distreasing  to  a  ]uitient.  It  is  espe- 
cially distresHing  when  the  departure  from  the  natural  direutinn  Is 
80  slight  as  to  be  scarcely  perceptible  to  another  pei-son ;  for  then 
each  of  the  two  images  falls  uiwn  a  Hensitive  pari  of  the  retina,»o 
that  each  [loaBesses  strcrigtli  and  elearncBi-.  and  the  two  are  pro- 
jected  to  positions  so  near  together  that  it  beeoniee  difRnilt  readily 
to  dixtinguish  the  true  from  tlie  false,  and  diflieult  therefore  to 
direct  any  bodily  movement  with  aecuniey.  When  the  deviatioo 
i« extreme,  the  fiilKc^  image  falls  u[ion  n|ieripheral  juitt  of  the  retina, 
IB  coniparati%*ely  faint  and  feeble,  and  is  soon  nltogclher  neglecietl 
or  forgotten.  The  instinctive  desire  for  single  vision  may  he 
graliticfl,  therefore,  either  by  the  maintennnce  of  nm«eular  har- 
mony, or  by  a  very  wide  departure  from  it ;  and  the  fendeney  of 
the  muscles,  if  they  are  nnanle  to  overcome  a  small  deviation,  i< 
tofienuit  its  increase  until  it  is  no  longer  asourceof  inconvcuicnw. 
The  iiermauent  forms  of  deviation  are  commonly  inchided  in  tlw 
generic  term  strabiemus,  orsfiuint ;  the  temporary  forms  are  nioro 
usually  described  hm  sjuisni  ol  the  nuisele  which  prodncea  the  de- 
viation, or  as  paralysis  of  that  whidi  jwrmits  it  to  occur. 

The  most  typical  p^-rrnanent  form  is  the  common  convergent 
squint  which  commences  in  early  childhood,  and  which  is  a  result 
ot  oH'orls  to  overcome  hypernietfy)pia  by  the  luusclo  of  >ocomn)o> 
dation. 

Hypermetropia  has  already  been  described  iw  n  condition  in 
wiiich  the  eyeball  is  too  liar,  or  too  short  from  front  to  back  ;  llw 
retina  being  within  the  focal  distance  of  t,he  crystalline  lens,  and, 
therefore,  receinng  frcMu  it  nothing  Ijut  bUirreil  and  iini>erfect 
images.     In  order  to  obtain  clear  images,  it  is  necessary  that   tbe 
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focul  length  of  the  crystalline  lens  should  be  diminished ;  and  this 
diminution  is  brought  about  hy  contraction  of  the  ciliary  muscle, 
which  renders  the  crystalline  lens  optically  stronger  hy  increasing 
the  curvature  of  its  anterior  surface.  This  eftbrt,  however  (the 
ettbrt  of  accommodation),  is  required,  in  normally  constituted  eyes, 
oniy  for  near  objects  ;  which  also  require  a  high  degree  of  con- 
vergence in  orderthat  both  the  optic  axes  may  be  directed  to  them. 
Hence  there  is  a  natural  co-orditiati"n  between  the  two  muscular 
actions  of  accommodation  and  convergence,  a  co-ordination  that 
probably  has  its  seat  in  the  central  ganglia  of  the  thir^d  pair  of 
nerves,  and  is  not  disturbed  hy  the  faulty  shape  of  the  eyeball 
which  constitutes  hypermetropia,  and  which  is  a  mere  imi>erfect 
development  of  an  external  orgau.  In  the  hypermetropic  eye,  the 
accommodation  is  necessary  even  for  vision  of  distant  objects,  for 
which  no  convei^ence  is  required  at  all ;  but  the  co-ordination  of 
the  central  ganglia  overpowers  the  visual  requirement,  and  the  in- 
ternal recti  contract  together  with  the  ciliary  muscles.  As  the 
latter  are  always  more  or  less  in  action  during  waking  hours,  it 
follows  that  the  former  also  receive  more  than  their  due  share  of 
nerve  influence,and  are  called  upon  for  more  than  their  due  share 
of  functional  activity  ;  so  that,  if  they  do  not  undergo  active  hyper- 
trophy, they  at  least  come  to  preponderate  over  the  other  external 
muscles,  and  their  state  of  frequent  contraction  produces  a  ten- 
dency to  something  like  strnctura)  shortening.  The  ettect  of  this 
is  that  the  axes  ot  the  eyeballs,  in  a  state  of  perfect  rest,  are  no 
longer  approximately  parallel,  but  distinctly  and  equally  con- 
vergent ;  the  internal  recti  muscles  governintr  their  position,  some- 
what in  the  way  in  which  the  flexors  of  thdinihs  generally  over- 
come the  extensors  during  sleep.  At  the  age  of  two  or  three  years,  * 
when  the  child  begins  to  look  attentively  at  near  objects,  he  re- 
quires a  still  greater  eHort  of  accomnioiiation  in  order  to  see  them 
clearly  ;  and  in  making  this  effort  he  makes  a  corresponding  effort 
of  convergence,  with  the  result  that,  ns  his  eyes  start  from  a  posi- 
tion of  acquired  convergence  instead  of  from  parallelism,  their 
total  convergence  becomes  greater  than  is  necesfary,  and  they  are 
both  directed  to  a  point  nearer  than  the  object,  so  that  double 
vision  is  produced.  In  order  to  see  clearly,  and  to  avoid  the  double 
images,  tne  child  then  renders  one  eye  loss  convergent,  so  that  it 
may  l»e  directed  to  the  object ;  and,  as  the  two  axes  have  become 
combiuod  in  a  relation  of  convergence,  instead  of  in  their  original 
relation  of  parallelism,  it  follows  that,  when  one  of  them  turns 
outward  to  hx  the  object,  the  other  turns  inward  in  a  greater  de- 
gree than  before.  In  Fig.  101,  a  and  b  represent  a  pair  of  hyper- 
metropic eyes,  which,  hy  the  development  and  ooTigtant  action  of 
their  internal  recti,  have  departed  from  their  original  state  of 
parallelism  when  at  rest,  and  are  actually  conibinea  in  a  state  of 
convergence ;  their  axes,  a  c,  B  c,  subtemling  equal  angles  with  the 
imaginary  line  dc,  drawn  from  the  root  of  the  nose  into  space.  If 
now  the  attention  is  directed  to  an  object  at  e,  a  nerve  stimulus  is 
applied  which  would  have  brought  the  optic  axes  from  parallelism 


to  th(?  pfwitiou?  A  K.  ti  K,  tmt  \vlik-1i,  HH  llie  axes  stnrt  from  n  slate 
ofcoiiviTsutK'e.ivc-liiaSly  brings  tlicm  to  the  jMisitions  a  F,  itr.   The 
^iltl  then  ivceivoe  two  imatceti  nf  k,  neither  of  ihein  on  (he  rellovF 
epot,  ami  nt-ithcr  of  ibcm  dietitict.     Ho  is  nnifhle,  by  the  action  of ', 
both  extcmul  njcli,  to  ovurjiott'er  the  strongor  itlterual  recti,  so  as 


I 


to  direct  boih  liis  eyes  to  the  proiier  |ionit,  mnl  lie  cntinot  relax 
the  internal  rooti  without  ul  tin.-  "juiic  liinere1axin<;hi:<  iii*<-oniniO- 
divliiin,  wbii.-li  ho  in  Ijoiiml  to  innititiLiri.  Hut  he  i:*  «Mv,  \ty  the 
ni'lioii  of  ono  oxtr-riuil  rfi-'tus,  to  t  nin  both  eye.*  touetbcr.im  if  they 
wore  i»trui.!tnrjiHy  nnitod.  If  he  fixes  tlie  eye  n  ufion  tlie  imirit  e, 
the  eye  a  moves  to^etlier  with  b,  Inrniiij^  inwards  as  b  turns  oiit- 
wiirds,  and  directing  its  axis  along  tlie  coiifse  a«.  If  he  tixes  the 
eye  A  njjon  tlie  point  k.  the  eye  ii  moves  together  with  a,  turuing 
inwanls  ae  a  turns  outwards,  and  flirecting  its  axis  along  the  course 
B  n.  It  follows  that  one  eyL-  looks  at  the  iwint  k,  and  sees  it  elearly, 
while  the  other  lookK  at  the  [loint  u,  or  towunlu  t he  nose. and  «qiitnt^ 
It  receives  a  tUlse  image  of  thu  puint  e.  but  upon  to  jM.'ri plierul  a 
portion  of  retirm  thiU  tlie  double  vision  oi;cii«ion8noineonvciiienec. 
Hud  is  neglected  by  the  Attention  until  it  eefl«cs  to  bo  Hii  object  of 
con»(!iou*ne.*s. 

Ill  some  ebildi-en,  in  whom  the  rofraetinn  niid  the  ncutcnms  of 
vision  lire  alike  in  the  two  eyt-s,  and  in  whom  the  extemnl  recti 
are  nf  etjual  strength,  it  is  a  nuitler  of  accident  which  eye  will  he 
directed  towards  the  object,  and  which  towaitls  the  nose,  and  the 
aquint  is  then  said  to  lie  alternating.  Sometimes  one  eye  squints, 
sonietinies  the  other.  But  this  equality  of  sight  and  of  muscular 
power  is  not  common  :  and  the  majority  of  children  can  direct  ono 
eye  more  residily  than  the  other,  or  win  see  with  it  more  clearly. 
When  this  ii*  the  ejijie.  the  entploynient  of  the  best  eye  heeonira  in- 
stinctive; it  is  ttlwMv*  directed  to  the  object,  and  the  other  alway* 
tt)uiul0.    The  squint  is  then  said  to  be  tixud  ;  and  under  sueU  cir- 
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camstflnces  the  vision  of  the  squinting  eye  will  iiiiually  undergo  a 
steadily  progreeaive  dcteriortttion. 

In  a  c-aBe  of  fixed  squint,  after  the  \apne  of  a  certain  time,  it  is 
conceivable  that  the  internal  rectus  ninsRle  of  the  squinting  eye 
may  undergo  struetural  shortening,  and  thsit  its  external   rectus 
may  undergo  atrophy  from  disuse,  so  that  the  faulty  position 
Tuuld   heconie   permanently   established,     Practically,    Lowever, 
this  does  not  occur;  and  it  is  probable  that  the  two  eyes  always 
return  to  equal  convergence  during  sleep,  as  they  usually  do  nnder 
cite  influence  of  an  anrosthelic.    At  any  rate,  if  the  working  eye  is 
closed  or  covered,  the  squinting  eye  can  tlien  be  made  to  lix  an  ob- 
ject correctly,  just  as  if  the  squint  wci^j  still  alternating,  and  with 
the  natural  iT^sult  that  the  working  eye  will  deviate  inwards,  be- 
hind its  coverine,  to  the  same  extent  that  the  squinting  eye  devi- 
ated before.     ITie   deviation  of  the   working  eye  is  called   the 
seciindary  squint,  and  it  is   observed   in  the   following  manner. 
The  surgeon  holds  up  any  conspicnous  smnil  object  before  the  pa- 
tient, in  the  median  line,  about  a  foot  or  tifteen  inches  from  the 
eyes,  and  directs  the  patient  to  look  at  it  stea<iily.     Tbe  working 
eye  will  of  course  he  directed  towards  the  object,  and  the  squint- 
ing eye  towards  the  nose.    The  surgeon  then  covers  with  his  hand 
the  working  eye  in  such  a  way  as  to  shut  out  its  view  of  the  ob- 
ject, but  so  that,  himself  standing  before  u  child  or  a  seated  adnit, 
he  can  look  down  from  above,  and  can  watch  the  movements  of 
the  working  eye  over  the  upper  margin  of  his  liand.     The  squint- 
ing eye  will  at  once  emerge  irom  its  retirement  and  fix  the  oljject, 
while  the  working  eye  takes  np  the  squint.    As  soon  as  the  cover- 
ing hand  is  removed,  the  former  conditions  are  restored.     The 
working  eye  instantly  resumes  its  fixation,  and  the  squinting  eye 
its  squint. 

Wnen  the  secondary  deviation  of  the  working  eye  is  equal  in  its 
extent  to  the  ordinary  deviation  of  the  squinting  eye,  we  have  evi- 
dence that  the  squint  is  not  caused  by  abnormal  mnscnlar  weak- 
ness. For  example,  a  fixed  convergent  squint  of  the  right  eye 
might  be  produced  by  paralysis  of  Us  external  rectus  muscle,  so 
that  the  internal  rectus  had  no  antagonist,  and  rolled  the  cornea 
inwards.  If  the  paralvsis  were  complete,  the  squinting  eye  would 
make  no  effort  to  fix  tiie  object  when  the  working  eye  was  covered, 
because  the  former  would  have  no  power  of  abduction  or  outward 
rotation  at  all.  If  the  external  rectus  were  not  paralyzed,  but 
only  weakened,  the  squinting  eye  would  turn  outwards  when  the 
working  eye  was  covered,  with  an  etfort  more  or  less  feeble; 
and  the  working  eye  would  turn  inwards  in  a  greater  degree. 
The  reason  of  the  unequal  extent  of  tlie  two  movements  is  that 
the  central  nerve-ganglia  of  the  right  external  and  of  the  left  in- 
ternal rectus  are  in  intimate  relation,  for  the  puri>ose  of  directing 
both  eyes  to  the  right ;  and  the  muscles  would  receive  motor  im- 
pulses of  the  same  strength  at  the  same  moment.  The  weakened 
muscle  would  respond  teebly,  the  healthy  muscle  naturally ;  and 
the  eye  which  was  moved  by  the  healthy  muscle   would  make  u 


Inrgfr  excursion  than  that  whic-lj  was  movoil  Iiy  the  fwble  mii»^le. 
iiviK-e  it  in  only  when  llio  secondary  ilcvmrioii  U  wjiiiil  to  the  pri- 
nuiry  one  iLnt  w-e  hiive  to  dual  witb  uuom»pli(.-nlod  straliisiuus; 
nnd  whenever  the  sciuintiiiir  eye  hn»  Imt  its  power  of  fixutioii,  or 
when  it»  nioveni«i)t  for  tlmt  purpose  is  ftttcmled  by  a  »lill  larger 
iiiovemeiit  of  itn  covered  feliow,  ihe  Hr[iiiiit  is  either  oaii!«i-i|  or  eora- 
plicated  by  jmralysis,  in  tlie  tonner  ease  eomplete,  in  the  hilt«r 
inooni]ilete,  of  the  iiliysiologiciil  antngoiiiHt  of  the  ntiiitcic  hy  whidi 
the  deviation  is  iiroduoed. 

When  the  sipfit  of  both  eyes  is  good,  and  the  scinint  io  uncnm- 
plic-iited  by  piiralysis.  it  i«  iilways  curable,  not  only  coarsely,  anj 
6o  n*  to  corri'ct  a  munifL'st  defnrniity,  but  perfectly,  to  [far]  aa  to 
restore  liiirinoiiy  of  jxViiioii  iiii<)  inoveuient  undor  all  circumstances, 
by  ft  welUpianned  and  skilfully  performed  opi'nition  ur  ojierationa. 
Ah  long  as  the  squint  is  alteriinting.  the  Ojjenition  maybe  i>oet' 
poned  without  injury;  but  as  soon  aa  the  sriuint  become*  tixetl, 
uniiepeMary  delay  will  proliably  involvii  impnirmeut  of  the  sight 
of  the  Arjnintiiiir  eye:  and  thia,  besides  beini;  n  ln*s  to  the  putieut. 
will  interfeiv  with  the  excellence  of  the  result.  In  very  young 
children,  when  a  fixed  squint  renders  an  operation  ne^'ossiiry,  it  it 
often  best  to  be  content  with  a  somewhat  coarse  eorriH-tion,  und 
to  leave  the  tina!  operation  for  a  subsequent  {wriod  of  life.  The 
eurseon  mav  always  say  thai  the  result  isubsolulely  under  biseon- 
troF;  but  tfiat  in  order  to  uttitin  jierfeLtion  he  must  be  permitted 
to  om-rate  twice,  or  even  thrit'O,  if  it  sliould  be  necessary, 

Tiic  immediate  objit-t  of  eufb  «ins|;le  *quint  operation  is  to  eepo- 
Fftte  the  tendon  of  the  interiinl  roi'tu-t  niu>'i-le  from  it?  attachment 
to  the  sclerotic,  with  the  least  [(tissible  disturbance  of  the  surround- 
ing parts,  so  that  the  rriuseJc  may  form  a  new  attnehmeat  some- 
what  poetorior  to  its  oriiiinal  one.  and  tlins  may  prmluce,  by  the 
same  nniouut  of  eontrnt^tion,  a  smtilter  depree  of  oonvergence  than 
previously.  The  final  object  of  all  the  ojx'ratinns  which  may  lie 
neeessarv  is  to  jilnee  the  optic  axis  in  a  positiou  of  approximate 
parallelism,  or  with  only  the  normal  slight  inclination  to  eonver- 
gem^  when  the  eyes  are  in  a  state  of  comiiletc  functionni  re«t:' 
and  to  do  this  without  any  impairment  of  the  normal  rower  tif 
volitional  convergence,  which  should  W  left  perfectly  availablf-  fur 
directing  the  eyes  to  near  objects,  and  for  maintaining  this  direc- 
tion as  long  as  it  may  Ix-  mxjnired. 

If  we  retloet  that  Willi nt  is  alwnye  a  binoeular  atfection,  it  be- 
coniem  iDanifest  that  r  |>i.Tfect  rci^iilt  eun  seldom  be  obliiineil  bv  an 
Opt^ration  on  one  eye  ordy.  If  the  ilei[ree  of  deviation  is  not  lar^, 
Bnch  an  operation  may  indeed  produce  parallelism  when  the  eye« 
•re  at  rest,  and  may  correct  a  conspicuous  deformity;  but  it  caii 
only  do  so  at  the  cost  of  producing  a  permanent  ditt'crouee  of  con- 
vergence jKJwer  lietween  the  two,  so  that  a  conmion  motor  impulse 
n-nuld  attect  fhein  did'erently,  and  the  eye  o[ieralftd  ni"»n  would 
lag  behind  the  other  during  every  etti>rt  to  direct  Imth  to  some 
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near  point.  Fig.  102  representa  a  pair  of  eyes,  A,  b,  in  the  ordinary 
condition  of  fixed  squint.  At  rest,  tliey  would  t>e  somewhat  con- 
vergent; bat  the  working  eye,  a,  ie  habitually  directed  forward, 
for  visual  purposes,  along  the  line  a  a',  and  the  whole  convergence 


ia  manifested  by  the  squinting  eye,  B,  which  is  habitually  direc 
iowards,  along  the  line  b  b'  ;  these  two  lines  always  inclosing 


ted 
an 
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angle  of  the  same  magnitude.  The  internal  recti  nuiacles  of  the 
two  eyes  are  inserted  into  the  sclerotic  at  the  points  c  c'.  Let  it 
be  supposed  that  an  operation  upon  the  eye  B,  which  put  back 
its  internal  rectus  to  a  new  attuchineiit  at  d,  would  overcome  the 
habitual  convergence,  and  would  allow  the  line  of  direction  b  b' 
to  become  paralTel  to  the  line  of  direction  a  a'.  When  the  eyes 
were  directed  forwards,  the  nquint  would  be  cured ;  but  the  internal 
rectus  muscle  of  the  eye  a  would  lie  left  in  a  position  of  advantage, 
with  its  excessive  strength  undiminished,  while  the  internal  rectus 
muscle  of  the  eye  b  would  be  weakened  by  being  placed  in  a  posi- 
tion of  great  disadvantage.  When  any  attempt  was  made  to  lix 
both  eyes  on  a  near  object,  the  same  central  motor  impulse  would 
produce  different  results  ujion  the  two,  and  the  eye  n  would  either 
tag  behind  its  fellow,  and  appear  to  squint  outwardly  in  relation 
to  it,  or  its  muscle  would  become  tired  and  strained  by  being  called 
upon  for  a  greater  exertion  than  its  fellow.  The  proper  operation 
is  to  divide  the  correction  eqnally  [or  nearly  so]  between  the  two 
^yes,  putting  back  the  two  muscles  to  the  points  of  attachment  ee'. 
By  doing  this  we  not  only  obtain  parallelism  when  the  eyes  are  at 
rest;  but  we  leave  them  with  equal  and  suQicient  convergence 
power,  and  replace  them,  so  to  speak,  in  their  natural  condition, 
from  which  they  had  been  compelled  to  deviate  by  the  actjuired 
hypertrophy  of  their  internal  recti  niuscies. 

The  magnitude  of  a  squint  is  commonly  expressed  by  the  dis- 
tance between  a  vertical  line,  bisecting  the  i>alpebra]  opening  IB, 
Fig.  103),'  and  a  second  vertical  line,  bisecting  the  pupil  ot  the 

>  [Tbo  lioe  B,  U  rather  the  verticHl  tine  bisoeting  the  pupil  of  the  »]uiDling  eya 
vheD  It  ii  in  the  poaition  of  looking  directly  furwurda.] 
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■  pro 


Bf|niiuiiis  <">"<•  wlion  tlifl  working  eve  i»  dircotwl  ropwnr«1*  (a.  Fxp 
l'*S  .  A  variety  of  iiiHtrninciitH  Imve  bpen  nnulo  (or  iiioa9iiriri« 
lliis  niairiiitnile,  »ml  tor  exproAsiDg  it  iii  liiiofl  or  milliiiierres;  and 
the  HUinKisocl  uses  of  siicli  iiifttrnni(>nt!)  have  ohicfly  rvslenl  iij^in 
the  heliet*  that  a  squint  of  less  than  a  i>er> 
tuin  nieiisure  might  be  cured  by  nn  ope^ 
atioii  on  one  ey«  only,  but  that  a  larcer 
eqniiit  would  always  require  an  operation 
ujioii  liotli.  For  the  mere  pro(lu<;ii<'ii  of 
jnirallciisiti  when  at  rv*l,  thi*  i«  quite  true; 
tor  ahliouEjli  it  i«  (MWftihtc,  h\  i*evfrin(i  the 
internal  rectus  very  freely  from  its  ucular 
attachments,  to  allow  it  to  fall  hnck  lo  a 
L-onH(Jerab]e  uxient,  and  to  restore  the  par- 
alleliam  of  eyes  in  which  the  original  «4{uint 
■was  very  larjre.  yet  snch  ofwrations  art?  attendctl  by  certain  obvious 
(lisail vantages.  The  Icasr  of  these  is  that  the  caruncle  ami  plica 
seiniiuiiiiris  are  dragged  backwards  by  tbo  retracting  muscle,  atid 
.that  the  natural  asjiect  of  the  cyo  nt  the  inner  caiithus  la  do- 
•trriyed.  Another,  mort!  serious.  i»  that  the  diminished  volitional 
convergence  power  of  the  ey*  operated  njton  produces  double  vision 
of  near  ohjecte,  and  tbilt  to  onviate  this  the  weakouod  internal 
TcctuB  is  gradually  overpowered  by  its  arjtagonist,  and  «  divcreent 
Scjiiirif  is'  prodiK-ed,  Tiie  o|ieralinn  for  si^uint,  although  moiteni, 
was  suggested  and  perfoniieil  lone  before  the  cause  ot"  the  ntlcc- 
tion  was  understood,  and  before  tue  existence  of  hyficrmoipapin 
wii*  recognized.  Tn  those  days  surgeons  had  no  other  notiou  than 
to  divide  the  tendon  of  a  eontraeted  muscle,  anil  tbey  often  did 
this  with  a  very  free  liand.  using  a  grooved  director  and  a  bis- 
toury, or  other  elumsy  iiisitniments,  and  dividing  the  same  tvndou 
a  second  time  for  the  removal  of  any  cunvergence  whieb  was  left 
after  the  first  oiionilion.  A  few  iwople  who  have  been  ihns 
treated  are  still  living;  and  they  usuiilly  exhibit  a  defomiitv  far 
worse  than  that  of  which  lliey  wore  relieved.  Even  if  thev  Wre 
escaped  divergenr  squint,  the  disapiu-aranec  of  the  eanincle,  and 
the  reBlrieti>d"nKihi!ity  and  undue  proniineiiee  of  the  eye  operated 
Ut>on,  cause  it  to  bear  mncb  resemblance  to  an  artitieial  one.  The 
prondnence  is  usually  most  matiifei't  on  the  inner  side,  and  depends 
U[>Ou  thedeetniction  of  the  natural  hminony  between  the  internal 
tOOtiis  and  its  antngotiisl,  flo  that  the  original  aest  of  altaehmcnt 
of  the  former  i«  tilted  forwards  by  the  aetion  of  rhe  latter. 

Kven  in  a  xqnint  of  moderate  dimensions,  in  which  n  result  ml- 
isfactorv  to  a  carc-lesa  observer  may  be  obtained  by  a  single  ojier- 
atiun,  the  retraction  of  the  caruncle  is  apt  to  constitute  adintigun^- 
nicut.  A  few  years  ago  ,\lr.  I.iebreich,  after  much  study  of  the 
anatomy  of  the  recti  muBclcs.  hut  with  an  apiwrcnt  disregard  of 
the  etiology'  and  nature  of  squint,  and  of  the  objects  which  should 
Iw  aimetl  at  in  any  operation  for  its  relief,  announced  that  rotrae- 
tion  of  the  caruncle  might  he  prevented  by  eompletoly  dissecting 
the  conjunctiva  from  the  subjacent  parts ;  and  that  wh«o  tliii 
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ffM  done  a  very  large  deviation  might  be  cured  by  operating  on 
one  eye  only.     It  Beenis  obvious  that  if  we  Bever  all  the  connec- 
tions between  the  conjnnctiva  and  the  miisrle,  the  latter  will  be 
st  liberty  to  retract  in  any  degree  withmit  dragging  the  former 
after  it;  and  so  tar  Mr.  Liebreich  is  right.     Hut  the  object  of  a 
scientific  surgeon,  in  operating  upon  aqunit,  is  to  restore  the  natu- 
ral harmony,  balance,  and  [icrfect  co-oniinatioii,  between  the  in- 
ternal and  external  recti  mnsclea ;  and  this  object  can  very  seldom 
be  attained  by  any  monocular  operation.     Mr.  Liebreich's  method 
Dot  only  fails  to  attain  it,  but  even,  in  the  manner  already  ex- 
plained, produces  a  huge  inequality  in  the  volitional  couvergeuce 
power  of  the  two  ey^.     In  so  far  as  if  prevents  retraction,  and 
thus  takes  away  the  manifest  and  suiierficial  objection  to  a  large 
displacement  of  one  muscle  only,  it  deprives  patients  of  what  was 
in  some  degree  a  security  against   the  cventuiil  and  more  subtle 
injury  which  must  necessarily  follow  a  correction  which  has  been 
thus  pro<iuced.     Patients  operated  upon  in  Mr.  TJebreich's  man- 
ner may  y-^m  muster  when  they  are  looking  out  into  space ;  but  a 
pair  of  eyea,  oue  of  which  has  a  strong,  and  the  other  a  weak  in- 
ternal rectus,  will  never  work  pleasantly  together  in  the  daily 
employments  of  life.     The  only  method  of  perfectly  curing  squint, 
even  when  it  is  of  moderate  degree,  ia  to  divide  the  correction,  as 
nearly  as  may  be  possible,  etpiully  between  the  two  eyes,  which 
really,   though   not    apparently,   jiarticipate    equally    [or   nearly 
equally]  in  the  deviation ;  and  to  sever  the  attachmentH  of  the 
tendons  to  the  sclerotic  with  the  least  po^isible  severance  of  any  of 
the  neighboring  tissues,  and  with  the  least  possible  disturbance  of 
their  natural  relations.     After  some  practice  it  becomes  possible, 
by  using  the  scissors  with  greater  or  less  freedom,  to  graduate 
approximately  the  distance  to  which  the  severed  tendon  will  be 
retracted ;  and  the  retraction  may  also  be  diminisheii,  when  neces- 
sary, by  the  careful  employment  of  sutures.     In  a  large  squint,  it 
is  often  admissible  to  ojicrate  on  both  eyea  at  once;  but  with  a 
Bquint  which  is  not  large  there  is  always,  when  this  is  done,  a 
risk  of  over-correction.     In  such  cases,  and  in  all  cases  until  the 
surgeon  has  gained  considerable  experience,  it  is  beat  to  divide 
first  the  tendon  of  the  siininting  eye  only,  and  to  leave  that  of  the 
working  eye  until  the  former  bus  recoveretl,  and  until  its  internal 
rectus  has  regained  considerable  power.     Ity  this  pr<)ceeding  the 
deviation  should   be  only  diminished;  and  it  will  often  happen 
that  the  conditions  which  originally  determined  upon  which  eye 
the  squint  should  fall  will  continue  in  force,  and  that  the  dimin- 
ishcd  squint  will  be  of  the  same  eye  as  liefore,  thus  giving  to  an 
uninstrncted  rerson  the  idea  that  sometbitig  further  should  be 
done  to  it.     The  something  further,  however,  must  be  done  to  the 
eye  which  is  straight ;  and  it  is  often  a  great  mystery  to  patients 
and  their  friends  how  an  operation  upon  this  can  correct  the  re- 
maining deviation  of  its  fellow.     When  once  the  essentially  bin- 
ocular  character  of  squint  is  clearly  understood,  the  principle  on 
which  it  should  ho  treated  is  seen  to  be  of  great  simplicity.     In 
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Fig.  lOi  the  eyes  at  a  arc  »bowti  &»  equinling  eyes  restored  to  (yiual 
coiivorgenoe  ny  an  aiui'^tlictio,  tlic*lnrk  ihies  ix'iHt-wfiiliiig  the  iii- 
tei'iml  reoti  muscles.  At.  B  the  same  fyca  nre  flioivu  a?i  ihey  are 
left  wlit'ii  cured  b_v  a  double  ojwration,  willi  Imili  nuiscles  act  a 
liltle  fiirthor  back  than  before;  and  at  l'  they  are  shown  as  left 
{larnlk-I   tirtvr   a  single   0[>erarion,  with  one   internal    rectus  eet 
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greatly  back,  and  the  other  in  its  original  pngition.  Considering 
that  the  cyw  shonld  work  tojiolher,  it  is  haixUy  iKWsible  to  doubt 
which  of  the  latter  ooiidiiioiis  should  bo  prefcrreu. 

[Thf  author  very  proi>erIy  condcinnit  thi;  jjracticie  of  attempting 
to  corri-ol  any  very  gr*mt.  degree  nf  deviation  hy  «u  oi)cration  upon 
the  dcviatins{  eye  only,  bin  we  believe  rViat  he  is  in  error  in  snp- 
J. posing  that  T.iclireith  has  ever  advocated  any  aiich  w«rj*e  in  the 
treatniunt  of  the  ordinary  forms  of  ^irabismu!!.  It  is  a  well-t«tab- 
li«hed  fact  that  the  correction  attained  by  a  aimplo  tenotomy  of 
one  rc'ctuB  inleninH  rloes  not  oiilinarily  exceed  two  or  two  and  a 
hftif  linos,  and  that  the  otiect  of  a  double  tenotomy  (i.e.,  U]ion  the 
recti  inlcrrii  of  the  two  eves),  does  not  nsnally  excool  five  lin« 
(see  piige  434).  Tn  deviations  of  five  lines  or  more  even  a  double 
tenotomy  may  therefore  be  insiidtcient,  and  a  second  ojn-ration 
may  have  to  be  |»erfunu^d  upon  one  eye,  or  possibly  upon  both. 
It  was  chiefly  to  obviate  this  ncccasilv  of  operating  a  second  lime 
ui)on  the  sunic  eye,  and  aUo  to  avoid  the  uisfiguroment  resulting 
from  the  retraction  of  the  carnnolo,  that  Liebrcich  dorised  the 
method  which  is  n<)W  known  by  bis  name.  In  very  *liglit  degrees 
of  Btriibi«niu!«.  [irobtd'ly  no  j^urgeori  would  think  it  good  practice 
to  try  to  divide  the  con-ection  lietwecn  the  two  eyes,  and  this  is 
probably  true,  also,  of  all  grades  in  which  a  single  earcful  tenot- 
omy ituffioeN  to  restore  parallelism  of  the  visual  axes.  In  higher 
grades  of  deviation  it  is  the  well-established  rule  always  to  oper- 
ate ujion  both  eyes,  either  simultaneously  or  with  an  interval 
of  several  weeks  iK'twecn  them,  riilher  than  to  try  to  throw  the 
whole  correction  into  one  ojjcraiion,  and  so  necessarily  leave  ■ 
marked  inequality  in  the  njotions  of  the  two  eyes,  lu  some  cases 
of  long-neglected  wiuint,  however,  in  which  the  deviating  eve  is 
often  practically  woi-thless,  the  patient  may  desire  to  he  relieved 
from  conspicuous  deformity,  and  yet  may  tw  unwilling  to  submit 
to  an  operation  involving  even  the  sliglitc^l  rink  to  (ho  gooO  eya 
In  Bueli  ft  case  there  is  no  longer  any  possibiiily  of  restoring  Ihe 
eyes  to  anything  approaching  a  normal  condition,  but  only  of  re- 
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moving,  more  or  Icba  perfectly,  a  verv  unpleasniU  defi)rmity,  and 
an  operation  npon  the  deviating  eye  liy  Liebreich's  method  may 
aftbnl  a  satisfactory  cosmetic  result  when  the  effect  of  an  ordinary 
tenotomy  upon  one  eye  would  be  altogether  insignificant.  Lieb- 
reiuii  hiiB  advocated  a  tenotomy  by  hi»  method  upon  the  squinting 
eve  alone,  in  a  few  cases  of  complicated  and  exceptional  eliaracter, 
bnt  never,  so  far  as  we  are  aware,  as  a  general  practice  in  operat- 
ing for  ordinary  convergent  strabismus,  ciee  Liebreich,  in  Arcldo 
Jiir  Ophtbahndogie,  XIl,  U,  pp.  298~i07.1 

For  the  true  principle  on  which  a  af|uint  operation  should  be 
performed,  as  far  as  its  mechanical  features  are  concerned,  we  are 
ludebted  to  ifr.  Critobett.     Itefore  his  time  it  was  customary  to 
divide  not  only  the  tendon,  hut  all  the  structures  superficial  to  it, 
leaving  a  wound  which  was  often  troublesome,  and  which  was 
slmoBt   always   followed  by  a  consiiicuous   scar,     Mr.   Critchett 
BOggested  that,  as  other  tendons  were  divided  subcutaneously,  the 
tendon  of  the  rectus  muscle  should  be  divided  subconjunctivally  ; 
aod  this  suggestion  was  the  first  great  step  towards  the  improve- 
ment of  the  surgery  of  strabismus.     The  o[>eration  of  Von  Uraefe 
ia,  I  venture  to  think,  inferior  to  tliat  of  Mr.  LVitchett  in  every 
respect;'  and  that  of  Mr.  Liebreich  has  already  been  sufficiently 
referred  to.     In  the  actual  manipulation,  the  work  of  almost  every 
surgeon  will  he  found  to  have  some  feature  [peculiar  to  itself,  and 
various  modifications  have  been  made  in  instruments  which  still 
remain  essentially  unchanged.    It  is  necessary  to  have  a  speculum 
to  separate  the  lids,  a  pair  of  forceia,   a  hook,  a  imir  of  scissors, 
and  a  fine  suture  needle  threaded  with  very  thin  silk.    The  hook 
which  I  use  is  of  the  precise  form  and  size  shown  iu  Fig.  lOo,  and 
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is  somewhat  flattened.  It  carries  an  eye  at  its  extremity,  but  this 
is  not  required  for  ordinary  cases,  an<l  its  uses  will  he  describetl 
hereafter.  My  scissors  are  pointed,  and  curved  on  tlie  flat,  as 
shown  at  Fig,  51  a,  page  ItiO,  but  with  blades  more  slender  than 
those  of  the  figure.  It  is  thought  by  some  that  there  ia  danger 
of  running  sharp  points  through  the  sclerotic ;  and  perhaps  it  njay 
be  safer  for  a  learner  to  perform  hie  early  operations  with  blunt 
ones. 

The  patient  being  in  the  recumbent  posture,  and  fully  under  the 
inliueuee  of  ether,'  I  take  my  position  on  his  right  hand  aide.  The 

'  [Tbo  EUperiorit;  cUimed  for  Mr.  CrilcheU'a  oppralicin  ia  prnbably  more  iningi- 
ntxy  thiin  reul.  Uur  pri-f«rpnce  U,  on  th<!  wholo,  fur  llio  Tnethtxl  of  Arlt,  which 
diirer«  but  lUtle  from  that  of  Vcm  Oriiefv  ] 

'  £In  opemling  \iy  Arlt'i  Dietbud  wo  guncriklly  dispense  witb  nM  iinKslhetic.] 


spocnluTii  boiiij;  inserted,  I  either  roll  the  eye  nntwnnl!*.  nr  wnit 
until  Kiillicioiil  nljihietioti  occ-tint  spoiitauenuHly,  aiict  then  piiK-li  up 
a  vcrtiail  Jbkl  of  oonjunctiva  and  subconjiitietival  ti&eiuc  wiili  for- 
eeiiB.     Kino  straiuht  lorLVjw.  ii»  line  ii»  iris  t"or<e]»a,  are  the  l»est  for 
tins  piirt>08e.     They  sLdiilil  lie  iiii|i!ie(l  nciirly  at  the  siiot  where 
the  inner  verlital  ami  tlio  lower  Iiorir-ontal  tungvnts  to  tlie  oorneii 
woiiltl  iiilerwct  eai;li  ftlliei-.iimi  fllioiil<l  iiiinrli  u|>  evcrythinjE  which 
U  sui>erlieiiil  to  the  wierotic   The  si'issors  nhoiili)  then  cut  tbrouj;h 
the  IVil*!  to  it*  ver^-  hune,  close  to  the  forceps  nnd   helow  them,  eo 
ni*  to  niiikc  a  elenii  horiznntal  iticUion  nfht.  down  to  t)ie  oclerolic. 
The  InreeiM  should  retain  tlielr  hold  for  the  niofucnl.nitd  the  Mns- 
Bors  should  just  make  aum  that   the  selepotie  iaex|i03<:-4h     Then, 
exchanging  the  Bciseors  for  the  hook,  and  lixinff  the  eye  In- mill 
retiiinin^  hold  with  the  foreeps,  the  ojicnitor  plaeea  the  extreniitv 
of  the  hook  on  tlie  »elerotie,  nitis  it  n  Hule  down,  lo  be  sure  m 
gutlini;  hclow  the  tendon,  well  liack.  to  be  t^ure  of  getlinir  behind 
It,  snii  iheu  upward:<  and  forwards  in  ii  bold  curve,  the  extreniiiy 
of  the  hook  never  iosinji   tnnoh   nf  the  anrfaeu  of  the  eyelwll. 
When  this  iiimneiivie  is  pmjHJrly  executed,  the  exlretinty  of  rhe 
hook  show*  under  the  eonjnuciiva  above  the  upjx-r  innripn  of  the 
tendon,  and  the  curved  part  of  the  hook  ia  compk-teiy  eonceiiteJ 
from  view  by  the  boily  of  the  tendon,  and  is  chet^ked  by  it  from 
advancing  to  the  corneal  miirsin.     If  the  whole  of  Ihu  liook  esn 
be  seen  tlii-ongh  the  eoninnctiva,  or  if  it  can  l>e  pulled  op  to  lb* 
corneal  margin,  it  is  not  under  the  tendon  at  all.  and  another  ^weep 
inuBt  he  made.     When  the  hook  is  rightly  placed,  the  oj^-ratftp 
shiftB  it  into  his  k'fthiind.  and  take*  up  the  HciMors  with  liin  Hjrht. 
lie   makes   steady   traction   with    the  liook   towards    lliu  outw 
cnuthuB,  ("asaing  liis  left  arm  for  this  puqioso  across  the  fucc  of 
the  patient  when  ojKrating  upon  the  left  eye.     Holding  thm>eM> 
Mire  very  slightly  oi]cn,  tiicir  curve  (■orre.»pondi»g  to  that  of  the 
hook,  he  intnMluces  Ihern  into  the  wound,  imd  pHwe*  the  )<oiul  of 
the  lower  blade  under  the  tvndon.  in  contiu-t   with  the  cimvexitjr 
of  the  Imok,  which  ftorvc*  8.'<  »  diroi-tnr,  while  the  [<oint  of  lh« 
ujiper  liljide  in  in>inualcd  hctiveen  thecnTijnncliva  and  the  tendon, 
just  makingils  own  truck  through  the  snlii:oiijimctivHl  connective 
tissue,     \\  nen  the  scissor  blades  include  a  third  or  n  fi>urth  of  the 
witlth  of  the  tendon,  they  may  be  clntied,  then  ojK-ncd  again  and 
pushed  on  in  the  snine  way  for  another  sidp.  and  so  on.  nntil  ibt 
whole  of  llie  tendon  is  divided  ;  when  the  hook,  no  Iong^■^  helj 
back    against    the  traction  nf  tlic   (i[icrator.  will  at  once    hnak 
throngli  the  connective  ti$«uc  nnd  advance  to  the  corneal  nuii^iL 
The  o|)cration  is  then  completed. 

An  unpracticud  snrgeori.  after  getting  hiit  hook  under  the  ten* 
don,  will  soinclinics  lose  bin  hold,  even  before  he  upplieo  the  sd* 
Boi-s.  This  is  of  no  gn^at  eonseipience.  us  the  hook  has  only  to  be 
reapphed  :  hut  it  diK-a  not  impress  bystander*  favonkbly,  and  the 
inrroduction  of  an  instrument  twice,  when  onee  ought  to  be  suffi- 
cient, produces  unnecessary  distnrhnnee  of  the  tissues.  The  way 
to   avoid    the   neeident   is   by   steady    traction,  especially   whrii 
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chan^ng  the  hook  from  the  right  hand  to  the  left.  If  it  is  fnirly 
intrrauced  in  the  first  inalaiice,  and  then  kept  tight,  it  will  never 
slip  nntil  the  tendon  is  divided.  If  it  is  not  fairly  introdnceil,  that 
is, if  its  extremity  does  not  emerge  above  the  up|ier  ninrfiiri  of  the 
tendon,  it.wiU  come  forward  as  soon  as  the  portion  actually  in  front 
of  it  is  divided  ;  and  hence,  as  division  of  the  whole  width  is  es- 
sential to  success,  the  learner  shonld  always  make  m  titrnl  sweep  of 
the  hook  to  insure  that  none  of  the  npper  lilires  hiive  escaped. 
This  precantion,  however,  should  he  laid  aside  as  8iK>n  as  practice 
)m  given  confidence  ;  and  the  custom  of  rummaging  about  with 
instramentB  under  the  divided  conjiuictiva  is  one  of  which  I  need 
oolysay  that  it  is  more  honored  in  the  hi-each  than  in  the  observ- 
iDce. 

In  a  general  way,  tht'  external  wound  requires  no  treatment,  and 
from  its  horizontal  directicn  its  edges  fall  at  once  into  apjxisition. 
Bat  if  it  was  originally  a  little  large,  or  if  any  accidental  vertical 
cat  is  made  in  the  conjunctiva  during  the  ojjerati  >ii,  a  suture  may 
be  passetl  through  this  membrane  only,  and  cither  removed  on  the 
following  day  or  suffered  to  make  its  way  out.  A  suture  should 
also  be  applied  if  the  cut  edge  of  the  tendon  is  exiKJsed  in  any[)art 
of  the  wound,  as  otherwise  a  ileshy  prominence  is  apt  to  spring  up 
at  such  a  place,  and  to  he  a  source  of  temporary  disfigure ment. 
Such  a  prominence  in  time  becomes  (ledunculatcd  by  the  pressure 
of  the  margins  of  the  lids.'  It  may  then  be  snipi^d  off  close  to 
the  conjunctiva,  and  the  cut  surface  may  be  touched  with  nitrate 
of  silver,  after  which  all  truce  of  the  growth  will  disappear. 

The  amount  of  bleeding  after  a  sauint  oiierntitm  is  very  varia- 
ble, depending  partly  on  tlie  skill  ana  promptitude  of  the  surgeon, 
partly  on  the  vascular  state  of  the  patient,  and  partly  on  the  action 
of  the  antesthetic.  In  hospital  practice  the  operations  are  jwr- 
fomied  on  out-patients,  who,  notwitlistandingall  injunctions  to  the 
contrary,  often  come  with  a  quantity  of  undigested  food  in  their 
stomachs,  and  vomit  before  they  return  to  conscionsness.  The 
consequent  straining  produces  more  Idoeding  than  would  other- 
wise occur,  and  much  of  the  blood  renuiins  in  the  interstices  of 
the  connective  tissue,  and  is  only  slowly  absorlwd,  prcnlucing  an 
unsightly  appearance  for  a  time.  If  in  any  case  it  were  very  de- 
siraide  to  prevent  this  disfigurement,  the  causes  of  vomiting  should 
bfe  guarded  against  with  enjieciai  care,  compresses  wrung  out  of 
iceu  water  should  be  applied  to  the  closed  lids  after  the  operation 
until  itll  bleeding  had  eease<l,  and  a  si>int  lotion  afterwards  in  order 
to  promote  the  absorption  of  any  blood  which  had  actually  been 
left  among  the  tissues. 

I  have  already  said  that  a  certain  graduation  of  eftect  may  be 
produced  by  the  greater  or  less  freedom  with  which  the  scissors 
are  employed  ;  and  the  difference  between  the  results  thus  attain- 


'  [Punsioitl  growths  from  Iha  cxpnscd  flbrmis  lissiio,  wlifthir  leiiilcin  or  vclorn, 
•Hume  a  pediinoulnted  fiirm  in  i-rk<'B  wIiitc  tln-ru  i'-  no  piiB.iibllity  of  pr<'»Hure  rruni 
tha  margina  of  tbe  lid>,  ■■  for  ineUncc,  aftvr  criucleiiliun  uf  the  cyebull.] 
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able  13  oimply  due  to  tliis,  that  when  the  tendon  \a  <>omt>1t:tely 
divitlfd,  (lie  extent  tn  which  ita  extremitv  will  lie  drawn  back  hv 
retravtinn  of  the  niiiairle  will  l>o  govepiietf  hy  the  decree  in  which 
it  is  sot  free  tVoui  siirroundiHC  paits.  and  eflpt-cially  from  the  csf 
sule  of  Tenon  and  from  the  iidjoining  coiiiio>.-tivo  ttiMtne  al)ove  and 
below,  n  will  <ie|fnil.  in  otIilt  wordi^,  on  llie  extent  to  which 
the  i-oissors  mx-  ii-i-tl  downwards,  beforo  Ihc  insertion  of  the  book, 
Slid  n|tward!*  aHcr  the  tendon  i»  divid«.*d;  nnd  iilso,  in  BOine  dv- 
grec.  upon  the  wiiy  i»  which  the  book  is  introduced  ami  iiianiro- 
vred.  The  strt^nglb  and  ilmriu-tor  of  the  nttneiinionts  depend 
greatly  on  age,  sex,  tcinperjiineut,  and  gftiierni  lio<]ily  couforma- 
linii  ;  lint  it  may  be  said  as  a  rule  that  not  more  than  two  line* 
of  riiti-action  will  he  obtained  hv  the  biire  division  of  the  tendon ; 
and  that  as  much  as  four  or  hve  lines  of  retraction  may  [>e  ol>. 
tained  by  free  severance  of  the  tendon  from  itasurronndinicfl-  It 
ia  betler.  h<iwever.  to  do  too  little  than  loi»  much  :  and  on  tlie  sT* 
tetn  of  dnnble  o]M,'ration  a  little  more  thiin  two  lines  of  retraction 
will  aInioKl  always  be  enoii<;h  for  each  eye,  a«  a  Hqnint  which 
nieusuro^  Hve  iinei^  i«  one  of  lurire  dinien»ioii«.  When  the  lii»t 
0]KT:ilion  i*  coni|ilefcd  and  lho]>atient  is  rcslorcdlo  consciousnow, 
fiilly  Iwo-thinls  of  tin;  total  siiitinf  should  he  ciirod  ;  bill  lhiactl«:t 
will  be  aomcwlmt  diniiniftbeil  when  the  cut  tendon  btm  rcgaiiied 
il»  hold  Hiion  the  pve  Xo  after  treatment  ia  necessary,  exv-ept  lo 
give  the  eyes  functional  rest  for  n  few  days  ([generally  direct  that 
there  should  be  little  or  no  reading,  and  fop  a  child  no  lessona,  for 
n  week'  ;  and  in  about  a  month,  it  the  eye  operated  on  poeuetscs. 
when  the  other  !>?  cloKod.  a  free  range  of  mobility  in-all  directions, 
alinwing  that  its  internal  reel  us  is  once  more  securely  att{u:lied, the 
operaiion  on  the  other  eye  may  be  performed. 

In  this  second  o|*ratlon.  esjiecially  in  sinnll  squints,  there  is  a 
manifestly  greater  risk  of  doing  loo  much,  and  of  protlncing  di- 
vergence, tbiiii  in  the  Hi'!(l;  and  the  division  of  I  he  tendon  should 
be  made  with  ii  currci*poiiding  riegree  of  care.  If  it  ithould  i»e  ap- 
parent, at  the  time  of  the  o|M.-riilion,  or  upon  re»lonuion  to  cor- 
sciousnes*.  that  the  elVecl,  produced  is  too  great,  it  may  bo  diniiu- 
islicd  by  a  horiKonlal  sniure,  passetl  through  the  conjunctiva  near 
the  corneal  margin,  carried  pretty  fleeply  through  the  sulK-oiijum'- 
tival  tissneB  towards  the  caruncle,  and  so  tied  as  to  briuir  f'Twuri 
the  end  of  the  tendon  It  ninst  be  remembered  ihal  the  iinnxi)- 
diate  will  always  be  greater  than  the  ultimate  etlcci :  on  aecouiil 
of  the  function  of  the  internal  rectus  being  suspended  lop  the 
lime,  or  at  least  only  oxciviBod  indircetly,  through  the  intermedia- 
tion of  some jiart  of  the  capsule  of  Tenon. 

It  is  maniti'stly  imjMwsible.  on  the  living  eyo».  either  to  obtain 
the  prcciw  degree  of  retraction  which  is  iiuodeil.  or  to  divide  it 
with  diagramnnilic  oipiality  hetwettn  the  two.  Mere,  however,  the 
require mcnls  of  function  come  t,o  the  aid  of  the  imperfections  of 
art.  The  surgeon  leaves,  let  us  say,  half  a  line  of  rc«idual  con- 
vergent squint,  or  he  jiroducea  half  a  line  of  divergent  ^(uint,  hj 
over  correction;  and  in  either  case  the  defect  will  [often]  be  ov*^ 
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%ne  Iiv  the  vflWrts  of  the  aiititgom^t  mu»<.-lt»  to  remove  the  result^ 
i»^diplo|iia,  Wlicii  a  patient,  nt'ier  llic  scvoihI  ofK-ratieii,  cotn- 
plunsat  tirsl  of  clonWe  ininges,  lyiiijr  vcrv  nc«r  tofjullifr,  it  may 
U  confidently  predicle"!  tliat  ihey  will  soon  (lm{>|ionr.  mid  that 
(he  allniiuie  result  will  be  enlirelv  BstiHt'!t*.-tnry.  If  the  iiiisgus  are 
wmi^whnl  tar  n])art.  and  if  the  dixtunee  between  them  ^ilioiild  in- 
eneaie,  it  will  Iw  manifest  that  eithtT  too  much  or  not  enough  hits 
Wii  aetoinplishe<l.  In  the  foriiior  ca«e  ihorL-  would  be  cm*-H'd 
images  And  divergence  of  the  optic  axes;  in  the  latter,  honiony- 
Dona  imagea  and  some  n-ntaining  convergence.  In  tlie  former  case 
it  might  be  noct-ssary  to  purfurni  thv  o|)crHtioii  which  will  be  do- 
(tnbed  in  speaking  of  divorgcnt  Ki(nint ;  in  the  latter  it  niieht  be 
neoeesarj'  to  divide  ontv  more  the  intenmi  n-elu*  of  tbe  squinting 
eye.  A  ft-w  eases  liiive  bi>ftn  recnrdfd  in  ivlneli  the  tendon  nf  thia 
mnsclu  hus  bc<-n  fonml  to  have  a  Hceond  attaohriient  |iOMterior  to 
llie  first,  and  in  which  thi^  seeond  attachment  required  <]ivision 
Icfore  the  desired  etl'ecl  could  be  produced. 
In  cases  in  which  the  vision  of  the  squinting  eye  is  very  iinpei^ 

»f«"t.  so  that  the  annoyance  caused  by  double  iMiii^es  wonid  not  lie 
txixjrienced,  (K-rfect  harmony  of  movement  can  rarely  be  attained 
for  want  of  sensulional  guidaneo.  In  tlieic  cuses  the  only  object 
^  of  the  surgeon  ts  to  eunvert  a  conspicuous  deformity  into  a  com. 
H^rativelv  trifling  one,  and  he  may  sometimes  do  this  by  ojK>rating 
^to  the  fullost  extent  on  one  eye  only,  using  Mr.  Liebreieh's  plan  of 
undercutting  the  caruncle  and  the  pliea  semilunaris,  by  dissecting 
with  scissors  between  the  eonjunot-.va  am)  iho  tissues  beneath,  so 
as  to  avoid  mnrkod  i-etraotiim  of  the  former.  This  should  not  be 
(lone  unk-»^s  tlio  defective  vision  is  irrenu'diable;  for  sometimes, 
when  it  depeuiU  oidy  upon  distuse  as  a  cnn.*equenee  of  the  devia- 
tion, much  goiMj  may  be  ettected  by  comjtelling  tlio  squinting  eye 
to  read  daily  with  the  help  of  a  strong  magnilicr,  while  the  work- 
ing eye  i(»  closed;  after  which  if  sutticient  improvement  is  pro- 
dm-e<i,  the  ordinarv  ojinmlion  mav  eventually  be  snooessful. 

Wlien  fixed  convergent  stmbfsmus  is  fimnd  to  he  dependent 

Bti[ion,  or  at  least  associated  with,  jwiriiljsis  or  weakness  of  the  ex- 

H,terna)  rectus  muscle,  it  is  manifest   that  little  good  can  lie  hojied 

Hfur  from  division  of  the  iiitoriml  iivtus,  uuless  the  strength  of  its 

HtDlagoiiist  can  be  restored;  and,  on  tlie  other  hand,  it  is  often 

^Tiseleea  lo  treat  the  wcukeiieil  muscle  as  long  at  its  wasted  librea 

are  stretched, and  hitxlered  in  their  feeble  atlemptsat  contraction, 

bv  the  shortening  of  the  other.     When  parnlytte  eases  are  recent, 

tfiey  must  lie  treated  without  o[>eration,  on  the  general  principles 

]treMently  to  he  laid  down ;  but  we  meet  with  a  few  instances  in 

which  the  poral^'sis  seems  to  he  only  an  eft^eet  of  a  condition  which 

has  passed  away.     I  have  nnw  had  a  sulHcicnt  riundicr  of  eases  of 

this  Kind  nndermy  care  lo  feci  sure  that  they  may  alw;iys  Imj  cured 

if  the  paralysed  muscle  retains  its  electric  contractility,  so  that  it 

will  i-esjiond  either  to  the  continuous  or  to  the  indneod  ruircnt. 

If,  after  two  or  three  trials.  I   Jind   that  electric  contractility  i^ 

wholly  lost,  I  abandon  the  case  as  hopeless ;  but  If  it  is  retained,  1 


fii-sl  iliviik-  ibf  contracted  muscle,  and  then  apply  a  suitable  cur- 
rent to  tlic  other  daily,  for  a«  long  a  time  as  may  bo  required.  Tbe 
following  vate,  wliicli  i*  quoted,  with  «omc  slight  alterations,  from 
the  lifth  volnmc  of  the  Trans'ifHoii.^  of  the  CUhical  Societt/  is  a  fair 
type  of  the  class  tn  whit^li  it  beloiij^rsi: 

8.  (i.,  a  nmrrie<)  wotiiiin.  Sit  year*  of  age,  came  to  St.  George* 
Ua^pitHl  on  the  lUth  nf  May,  IS"!,  nuking  to  he  cnrxHl  of  squint. 
She  wuB  of  healthy  aajiei-t,  and  pi-efleiitcd  no  nj)j>eitmnee  or  bi»t<»ry 
of  either  eyphililic  infection  or  intracraniAl  diaordftr.  ^be  raid 
that  her  eyes  were  straight  until  shortly  before  the  precdliuir 
Christmas,  when  her  husband  took  her  by  the  throat  and  shonk 
her:  but  the  squint  did  not  apjicsn-  for  a  fortniifht  after  this  do- 
mestic incident,  and  tbe  connti'tion  bt-tween  the  two  was  by  no 
means  clear.  When  »hc  lli-st  applied,  her  right  curiioa  occupie^l 
a  central  jKiJiition  iti  the  palpebral  tiA:»«rc;  but  the  left  cornea  was 
80  much  rolk^d  itiwnnl*  h8  to  be  »icarcely  visible.  When  standing 
directly  in  fn>iit  of  her,  onlv  tbe  exrernnl  tliird  of  the  left  cornea 
cnnid  be  seen,  and  tbe  pn)id  bad  fpiiti^  pnxHOil  out  nf  view,  llie 
ninveiuenlit  of  llie  right  eye  were  fi-eo  and  unn^truined,  but  tlw 
left  was  fixed  in  tbe  state  of  inversion  above  di^cribcd,  and  i,-ouM 
not  be  rolled  outwards  even  when  tlie  right  eye  wa'^  closed.  Tlw 
best  ellbrtB  of  the  patient  produced  no  greater  effect  than  a  scftTcelr 
perceptible  quivering 

After  having  given  iodide  of  potassium  for  some  weeks  u-ithoul 
avail,  I  detemnued  to  treat  the  inaladv  as  a  local  one.  On  July 
tlie  19th  [  thoroughly  divided  the  teiw^on  of  the  left  internal  rec- 
tus at  its  iiiscrliLiii  iiilo  the  .-sclerotic:  and  noted  at  the  time  that 
the  shortened  muscle  wa.*  felt  as  a  tense  and  lirnify  resisting  band. 
vV  day  or  two  aftcrwjirds.  wlicu  the  eonjitiictival  wound  bail  Dealed, 
I  found  the  eye  very  nmcli  in  it*  old  position,  to  which  it  had 
probably  been  guided  back  by  the  internal  fibrils  of  the  iU|wrior 
ind  infi-rior  recti.  I  then  conimcTired  localized  fiinulization  of  th« 
BXtcrual  rectus  with  tli>^  primary  oiirreiit  oj'a  Suibi-or'n  battery.' 
and  under  i's  inlluenco  the  muscle  soon  began  to  contract  *\v 
cidcdly,  and  to  draw  the  eye  outwards  during  thcacliial  i)eri(Ml  of 
the  application.  Steady  increase  of  strength  was  gained,  until  at 
!nst,  alttiongh  the  oniinary  or  resting  |»D»ition  of  the  eye  remained 
almost  unaltered,  the  jjutu-nt  became  able,  by  a  strong  eftbrt,  to 
roll  it  quite  tn  the  middle  of  it*  orbital  fissure  when  the  other  e^-e 
was  covered,  producing,  of  ton  i-sc,  a  very  lurge  secondary  squint  ia 
doing  «o.  Heyond  tliis  iMiint  we  nindc  no  ndvauec;  nud  therefore, 
on  the  a2d  of  November,  1  pcrlbrined  a  Bccond  openition.  by  di- 
viding the  internal  recti  tendons  of  both  eyra.  'ITie  patient  wa« 
exhibited  to  the  meml)ers  of  the  ('Iinic4il  Society  on  the  12th  of 
January,  1872;  and  at  that  time  her  eyes  were  both  [lertW'tly  c*ii- 
Iral,  and  their  natural  mobility  in  all  direotions  waa  eniirvly 


'  (The  bottM  inilriimi-nU  of  Dri'scht-r  nnd  of  tbo  Gnlvkno-Pnradjc  Company  uf 
New  York,  mill  lliK  "pockot  elnclrc>-mnillcHl  appHTHlio"  of  OnlBi-,  glva  tba  "p'i- 
m»tf"  vr  "ex'r»"uufrenl,  aa  w»II  M  ibi)  ipcoiijarj'  or  induced  current.] 
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restored,  even  that  of  the  left  eye  in  the  direction  of  its  once  par- 
alyzed externiil  rectus. 

I  was  tirst  imlticed  to  apply  this  method  of  treatment,  in  18G7, 
in  eonaeqaence  of  the  very  defective  results  which  were  usnally 
yielded  by  the  plun  then  laid  down  in  text-books  of  opbthalntie 
surgery;  that  la  to  say,  by  diviHion  of  the  contracted  muscle, 
together  with  shortening,  bringing  forwanl,  or  reiidjnstnient  of 
the  paralyzed  antagonist.  It  is  evident  that  such  an  ofteration  has 
no  tendency  to  care  the  paralysis:  that  it  can  give  no  power  of 
motion  to  the  paralyzed  iiiiiscle;  and  that  if,  by  merely  shorten- 
ing this,  it  drags  the  eye  into  the  middle  line,  the  patient  will 
hftve  donble  vision  of  all  objects  on  the  paralyzetl  side,  while  the 
manifest  deformity  will  be  very  likely  to  recur. 

For  the  application  of  the  lociilized  faradization,  Messrs.  Weisa 
made  me  a  small  pair  of  rheophorcs,  each  insulated  in  a  handle 
common  to  both,  so  that  they  can  be  used  by  one  hand,  leaving 
the  other  free  to  control  the  eyelids.  Tlie  terminations  of  these 
rheopborea,  hardly  larger  than  lacrynial  probes,  were  covered  by 
thin  leather  to  retain  moisture,  and  were  applied  directly  upon  the 
conjunctiva  over  the  affected  muscle.  The  extremities  could  be 
set  more  or  less  asunder  at  pleasure,  and  the  current  was  trans- 
mitted every  day,  for  three  or  four  perio<ls  of  a  minute  each,  with 
short  intervals  between  them.  A  very  small  amount  of  battery 
power  was  employed;  and  it  was  sometimes  found  necessary  to 
separate  the  lids  by  a  speculum.' 

The  divergent  form  of  strabismus  is  much  less  connnon  than 
the  convergent,  and  is  pro<lHced  cither  by  weakness  (insufficiency) 
of  the  internal  recti  muscles,  or  by  the  loss  of  guidance  incidental 
to  defective  vision.  The  insnfHciency  of  the  internal  recti  is  mostly 
artiticial,  produced  by  excessive  or  unskilful  sotting  back  for  the 
cure  of  convergent  scjuint;  for  cougenital  insufficiency,  although 
it  niaj-  interfere  with  the  use  of  the  eyes  at  short  ranges,  seldom 
produces  [a  very  high  grade  of]  actual  divergence.  When  the 
vision  of  one  eye  is  defective  in  a  high  degree,  that  eve  is  no 
longer  guided  to  correct  fixation  by  a  sensjitiona!  stirnuliifl  ;  and 
then,  under  the  influence  of  forces  the  nature  of  which  is  not  very 
clear,  it  often  becomes  so  divergent'  as  to  pnHhice  considerable 
disRgurement.  A  divergent  squint  proclaims  that  its  owner  has 
something  the  matter  with  his  eyes,  and  is  often  a  bur  to  obtain- 
ing employment ;  so  that,  from  concern  for  |H!rwonnl  appearance,  or 
even  for  more  weighty  reasons,  patients  are  n-uatly  very  solicitous 
to  be  relieved  of  it.  For  this  nuriiose  [if  the  divergence  is  very 
great]  it  is  never  sufficient  to  divide  one  or  both  of  the  external 
recti  muscles ;  but  it  is  also  necessary  to  shorten  the  internal  I'ec- 

■  [The  coniUnt  i>>Ivanic  curn-nl,  uBing  frum  Tiur  to  lwi>lvit  or  niuru  cclla  na 
practic<^l  by  Bennlikt,  ii  often  h  very  efflcMCiiHia  rPmiidy  in  pnruly«i»ijf  one  or  mure 
of  the  ocular  muBcles  (see  Jiago  iSJ).  The  vurruiit  t'roni  a  FiTk'g  of  from  tljri'o 
to  Ivelve  colli,  interrupted  by  a  nicuhHiiicHl  rhi'(itunii>,  nnd  iippljuil  directly  to  tlic 
iiir™ii^  muicle,  will  tometimei)  produce  contraction  whan  tbs  interruptftd  current  of 
the  induction  apparatU)  failn.] 

>  [1(1  K>Die  CMM  oooTergent.] 


43S      SICrUT,   AVD    AFFBCTIOXS   OT   THB   DCHLAH   KVBOLES. 

tw»  of  llio  tiQuiiitinj;  eye,  or  to  advance  ita  attachment,  or  both. 
When  tlif  tlivcriicnt  wiiiitit  U  the  reaiilt  of  ovcn^rrt'ction  of  a 
miiVfryent  one,  it,  may  tie  siillii-Wnt  to  bring  forwanl  the  niiixcle; 
hilt,  wneii  it  is  the  result  of  defective  vision,  it  in  icenerally  neces- 
sary also  to  shorten  tlie  temlon.'  Several  operations  fnr  these  par- 
poees  have  been  contrivetl  by  different  snrgoons;  but  mostof  tlitra 
are  open  to  the  objection  thut  they  mutilate  the  conjunctiva,  anti 
thus  prtHiuce  some  dragging  or  contrsiction  towards  the  inner  emi- 
thus,  gcuerully  attoruti-d  by  manifest  deformity.  In  my  own 
h!ind>i  (or  in  the  ni^tc^s  operttted  ui>on  by  otbvn*  which  hiivc  fallen 
under  my  ohservul  ion  I  none  of  tho!«e  methods  liavc  been  entirely 
Miiefnctnry  in  liieir  resnltc;  and  hence  I  have  hwn  led  to  deviw 
\Yhal.  I  think  in  an  impnwenicnt  n]>on  them.  In  doinu;  so  I  was 
ninch  aided  by  some  suggestions  ta lien  from  a  case  which  has  !>een 
described  by  I>r.  Agnew  of  XewYork;  and  experiem-e  haa  since 
ahnwn  nie  hnw  to  overcome  certain  difticnltiea  of  detail.  I  can 
now  feel  certain  that  »  failure  will  only  leave  the  divergence  uncor- 
rected, without  entailing  any  new  or  additional  delect ;  and  all  my 
case*  have  hitherto  been  succcBsful.  '1  he  operation  reqiiirtat  jipecu- 
lam,  forceps,  ii  strusbismnrt  Look  with  an  cyo  at  it«  extremity, 
strHbi»iiin:«  jiciitsor*,  Klendor  sorriicireulur  neediest  and  a  iiewlle- 
holder,  tine  anil  stont  «ilk,  and  n'few  pieces  of  the  finest  silkworm 
gnl  such  us  is  cmplmpd  by  anglers. 

The  piitient  Iroing  remimbent  and  fidly  etherized,  and  the  speeu- 
him  iiitrodnced,  tile  first  stejiis  to  divide  the  conjunctiva  and  salv 
cotijnnctival  tissncof  thc9f|nintingeye,  on  the  horizontal  meridian, 
from  near  the  margin  of  the  cornea  to  the  caruncle,  so  as  com- 
pletely to  exitose  the  middle  line  of  ihc  tendon  of  the  internal  rec- 
tns.  Uy  a  little  diasecli>>n  with  the  scissoi-s,  the  tendon  is  tbea 
entirely  sepnratei!  from  the  lii^snes  in  front  of  it ;  and  the  straU^ 
nine  hook,  iirnicd  with  fine  silk,  is  introduced  into  the  wou^H 
carried  from  above  downwards  and  made  to  pass  under  tl» 
[lower  border  of  the]  tendon,  and  then  to  project  Iwyond  its 
np)>er  margin.  The  operator  next  seizes  the  upjwr  lip  of  (be 
wound  with  forccj*,  and  lift*  it  over  the  extremity  of  trie  hook, 
and  he  then  scizc«  the  "ilk  nnd  retaini*  it  white  the  hook  i*  witli- 
driiwii,  so  as  to  leave  nndcr  the  lendnn  a  lii^jitnre,  which  is  ast-d 
to  draw  through  a  somewhat  stniiter  one.  'hiis  liccond  ligatufv  is 
firmly  tied  ronnd  the  tendon  near  the  scJerotic.  but  not  bo  iiearM 
to  be  in  danger  of  slipping  when  the  tendon  is  carefully  cut  from 
the  Helerotic  with  scissors.  This  being  done,  the  external  rectus 
should  nest  bo  divided  beneath  the  conjunctiva  prei-isely  as  the 
interna)  rectus  is  divided  in  operating  for  conver^nt  s(|niut.  The 
operator  then  draws  forward  the  internal  rectus  by  the  ligature, 
and  paiMcs  two  gut  Hnturc«  thmugh  it  from  without  inwards, « 
far  back  as  he  may  consider  necessary,  one  near  to  the  auperior, 
the  other  near  to  the  inferior  margin.    Ulie  needle  carrying  the 

'  rfThvltior  ihti  l«n:Ian  nrnil  Uu  i)ioiti''i<'>I  or  not  iniitt  ili'pr'iid  na  the  itftnat 
difpuwoiuciilortli*  wi^,  rullior  llniu  ujioii  Uiu  unubc  oTUio  (liBj>liu.'uinvut.J 
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former  suture  is  then  passed  into  the  wound,  insinuated  between 
the  sclerotic  and  the  conjunctiva,  and  made  to  tmerge  on  the  ver- 
tical niendian,  over  the  attachment  of  the  superior  rectus.  The 
needle  carrying  the  latter  suture  is  brought  out  in  the  same  way 
over  the  inferior  rectus ;  and  the  tendon  is  then  cut  otf  behind  the 
ligature  which  is  tied  round  it,  and  immediately  in  front  of  the 
sutures,  but  not  so  close  to  them  that  they  will  l>e  liable  to  break 
through.  By  means  of  the  sutures,  the  shortened  tendon  is  brought 
carefully  up  as  near  as  possible  to  the  margin  of  the  cornea,  and 
they  are  firmly  tied,  each  including  a  broad  bridge  of  conjunctiva 
and  subconjunctival  tissue,  and  tne  two  serving  to  extend  the 
tendon,  and  to  keep  it  smoothly  applied  to  the  sclerotic  surface. 
The  tied  gut  sutures  occupy  the  corneal  extremity  of  the  conjunc- 
tival wound,  the  rest  of  which  may  be  united  by  one  or  two  sutures 
of  fine  silk.  Lastly,  the  external  fectus  tendon  of  the  other  eye 
should  be  divided  aubconjunctivally ;  or,  if  the  divergence  were 
only  slight,  this  step  may  be  postpdned  tor  a  few  days,  and  only 
taken  it  the  result  first  obtained  should  prove  insuthcient.  Tiie 
operation  being  completed,  the  squinting  eye  should  be  left  in  a 
position  of  considerable  convergence  ;  and  both  eyes  should  at 
once  he  closed  by  a  well-applied  compresaive  bandiige,  so  as  to  do 
away  with  muscular  movemenfas  completely  as  possible.  After 
forty-eight  hours,  the  working  eye  may  be  restored  to  freedom, 
and  the  silk  sutures  may  be  removed  from  the  conjunctiva  of  the 
squinting  eye  ;  but  the  gut  sutures  may  be  suJt'ered  to  remain  for 
a  week,  unless  they  loosen  themselves  or  produce  irritation.  The 
squinting  eye  should  be  bandaged  for  at  least  a  week,  and  may  be 
covered  with  a  patch  for  a  fortnight  longer,  while  its  fellow  should 
be  used  very  sparingly.  Uy  the  end  of  the  third  week  the  sutured 
tendon  will  be  firm  in  its  new  position,  and  the  final  result  will  bo 
manifest.  It  is  conceivable,  but  I  have  not  seen  it  happen,  that 
the  squint  may  be  ultimately  reproduced  by  the  continued  influ- 
ence of  its  original  cause.  I  have  seen  this  after  other  forms  of 
operation  ;  but  not,  as  yet.  after  that  which  is  above  described. 

[Dr.  J.  F.  Noyes,  of  Detroit,  has  described  a  very  simple  method 
of  advancing  the  external  rectus  muscle,  which  would  seem  to  be 
equally  applicable  to  the  rectus  internus.  "The  mticnt  being 
fully  under  chloroform  or  ether,  the  lids  secured  wide  open  by  a 
B top-speculum,  a  horizontal  incision  or  slit  is  made  in  the  conjunc- 
tiva directly  over  the  tendon,  sufficiently  long,  through  which  the 
tendon  is  lifted  out  on  a  blunt  hook.  The  tendcm  is  then  divided 
near  to  its  insertion  on  the  ball,  leaving  enough  end  or  stump  so 
that  the  other  end  of  the  divided  tendon  can  be  carried  under  it, 
lapped,  aud  secured  by  sutures.  The  amount  of  shortening  thus 
effected  must,  by  actual  measurement,  equal  the  deviation  to  be 
corrected.  If  it  be  found  necessary  to  do  so,  a  portion  from  the 
end  of  the  tendon  may  be  cut  oft"  before  carrying  it  under  and  lap- 
ping, as  already  described. 

".  ,  ,  .  Two  stitches  only  are  sufficient  to  secure  the  ends  of 
the  tendon  thus  placed  until  they  grow  together.     Using  a  curved 
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noeille  tor  l\\\*  piii-jiniio,  it  i»  [iiuiaecl  tirst  tlimngh  tlic  conjiiiictiva. 
and  iheii  frnni  Ixfiu-ath  thniiiifh  the  tendons;  tlins  placed  on  oaa 
Hide,  it  U  tied,  and  thi^n,  in  the  eaine  iiiaiiiier,  s  suture  is  (tlaced 
and  tied  mi  the  other  side.  On  the  third  or  fourth  day  after  the 
otjenition,  or  longer,  the  sutures  can  be  removed  with  safely." 
{Ti-rins.  Am.  OpI:  So,:,  1^74,  p.  :i74.) 

In  thiit  n])eriilii)n  it  would  bL>  elill  6iiii|iler,  and  we  think  belter, 
to  insi-rt  the  Hiiturt-s  liefcre  ciitling  tbnniftli  the  tendon.  Having 
rui:t<-il  the  toiidon  ujhui  the  hook  )m  d<.'«L-ribcd,  thtt  needle,  arnivu 
with  tiiio  ittroiig  riilk.rnuy  be  {ui^^cd  tint  throu>rh  the  conjiinvtiva, 
from  iviihoiil  iiiwiinln  iind  two  or  tlirw!  lines  ditttunt  front  the  cor- 
neal iniiffiin;  next.  tVoin  within  ontwardit,  llimngh  one  of  tlie 
margiim  nf  the  tornion,  lu*  far  bai^k  as  may  he  nei'twsary  to  ett'eei 
the  i-erinired  shorteniiiij;  thirdly,  also  from  within  outwards, 
thi-nuijh  the  same  margin  of  the  tendon,  at  a  jioint  nearer  to  the 
Bcleral  insertion,  so  that  the  distance  between  the  two  points  of 
passage  of  the  needle  shall  equal  the  i-orrHction  which  it  is  pro- 
poseti  to  make;  ami  lastly,  from  within  outwards,  through  the 
conjnm-tivn,  opposite  tlie]Kiiut  at  whii-lt  the  needle  was  last  passed 
tlu'ttugh  the  tcnd'iii.  A  ^oeuiid  ncedk-  tnay  be  pin^sed  in  u  simitar 
innniuT  twifu  thmugli  tht-  i;oiijtini-liv;i  anil  the  ii]ii>o«iU'  margin  of 
thv  teudon,  and  the  tendon  iineit'  miiy  tlioii  be  ilivideil  Iteiweeu 
the  two  Kuture».  On  drawing  the  tiutiire-.'*  tight  and  tying  theu, 
the  two  ])ortions  of  (he  dividwl  tendon  will  overlap  to  juM  the 
required  extent,  and  geiiernlly,  if  the  sutures  arc  rightly  plac«d, 
witliuut  having  to  eut  any  part  of  the  tviidmi  away.  Dr.  Noyc* 
dtiKerilicd  this  inetlind  aji  an  o{«>ration  for  convergent  str»bi»nm«, 
for  whieh,  ftilher  alone  or  i-oiiioined  with  tenntoniv  of  the  aniagtv 
iiist,  it  would  seeiii  to  be  well  suited  in  some  of  the  severer  caacQ 
in  which  an  oj»eralinn  upon  one  eye  only  may  be  admissible.] 

An  upward  or  downward  squint  is  only  produce*)  by  [nralysis 
of  the  inferior  or  8Ui>erior  rectus.  When  of  long  standing,  it  would 
bo  incurable;  or  would  be  curable  only  by  electrixation  of  the 
feeble  niuaclc,  combined  witli  [or  |iossibly  without]  tenotomy  of 
the  iintagouist. 

i'aralysi'^  of  one  or  more  of  tho  ocular  mu8c1oi>  goiiemlly  come* 
under  oliservntiou  at  an  early  i*riod,  when  surgicAl  treatiuviit  i! 
not  required. and  when  tho  venous  forms  of  the  malady  are  hi>rhly 
inlerestiiig  and  instructive.  Kvcry  form  of  such  paralyai^  I T  um 
the  word  in  a  general  sense,  to  signify  pai-esis  also)  ie  attended  tiy 
some  degree  of  devLiiion  of  one  of  the  optic  axes,  and  bv  double 
images  if  the  vision  of  the  two  eyes  is  even  approximately  ei^ual. 
The  squint  may  be  very  largo,  or  so  small  as  to  bo  inconspicimua ; 
and  in  the  latter  case  it  is  not  alwa\'«  essy  to  see  ataglanee  which 
eye  is  wrongly  directed.  Tliu  i^mnllcr  the  squint,  the  nenrer  to- 
gether will  be  the  doublu  iiiiagi^^ ;  and  the  nearer  they  are  the 
more  nearly  equal  will  ihey  be  in  vivi<lne*s  and  inten«ity,  and  the 
more  annoying  anil  di»turbing  to  liio  patient.  If  one  eye  dcviutM 
eon«iderubIy,it.s  image  is  formed  on  ajteripheral  part  of  the  retina, 
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is  comparatively  feeble,'  is  a  Inng  way  from  that  of  the  other  eye, 
BDd  may  be  neglected  or  forgotten.  It  is  the  false  image  close  to 
the  true  one,  so  that  the  former  cannot  be  ignored,  ana  the  two 
cannot  readily  l>e  distinguiahed  apart,  which  produces  vertigo  and 
other  associated  inconveniences. 

When  a  patient  eomplains  of  double  vision,  or  of  double  visiou 
and  squint,  and  when  there  is  a  manifest  squint  of  one  eye  in  any 
direction,  there  can  seldom  be  any  doubt  which  muscle,  anil, 
therefore,  which  nerve,  is  the  one  in  fault.  %Vben  no  deviation 
is  apparent,  the  examination  is  conducted  in  the  following  man- 
ner: 

The  surgeon,  facing  the  patient,  holds  up  a  pencil-case,  or  other 
small  object,  about  two  feet  or  so  in  front  of  him,  and  desires  him 
to  foyow  its  movements  with  his  eyes,  but  without  moving  his 
head.  The  surgeon  first  slowly  moves  the  object  to  and  fro,  to 
test  convergeuce;  then,  in  succession,  to  the  right,  to  the  left,  up- 
wards, and  downwartU.  It  will  generally  be  found  that  one  eye 
lags  in  one  of  these  directions,  so  that  a  weak  muscle  among  the 
recti  becomes  declared.  Wlien  this  testis  not  snfKcierit. the  next 
is  to  hold  the  object  nearer  to  the  eyes  than  before,  and  to  shut 
it  out,  first  from  one  eye  and  then  from  the  other,  by  the  interpo- 
sition of  the  hand  or  of  a  liaml-screen.  When  the  deviating  eye 
is  thus  covered,  the  correctly  fixed  eye  does  not  move  ;  but,  when 
the  latter  is  covered,  the  former  instantly  moves  to  fix  the  object. 
In  this  way  the  deviating  eye  may  be  readily  determined. 

The  faulty  muscle  and  the  direction  of  deviatioTi  may  also  be 
shown  by  the  {>osition  of  the  false  image  ithat  of  the  deviating 
eye  .  The  patient  should  be  placed  eight  or  ten  feet  from  a  lighted 
candle,  in  an  otherwise  darkened  room,  and  he  will  see  two  tiamea. 
If  a  slip  of  red  glass  is  held  before  one  eye,  the  image  belonging 
to  that  eye  will  be  colored  red,  and  will  Ite  plainly  distinguishable 
from  the  other.  It  is  usually  best  to  place  the  red  glass  before 
the  non-deviating  eye  ;  and  then  to  make  tbe  patient  dcscrihe  the 
exact  position  of  tbe  white  fiame  in  relation  to  the  red  one,  how 
far  it  is  from  it,  wljether  above  or  below,  to  the  right  or  to  the 
left,  and  whether  in  the  same  horizontal  or  vertical  plane,  or  in 
some  intermediate  one.  The  false  image  is  always  projected  in  a 
direction  contrary  to  that  of  the  deviation  ot  the  cornea.  If  the 
right  eoniea  deviates  inwards,  the  image  of  the  right  eye  will  be 
outwards,  towards  the  patient's  right,  and  viir  versd.  If  the  cor- 
nea deviates  upwards,  tbe  image  will  be  downwards,  and  so  on. 
In  Fig.  106,  the  diagram  a  shows  a  right  eye  nnturnlly  placed  to 
look  towards  an  object  (b)  situated  in  front  of  it,  and  having  on 
its  far  right  the  object  c.  The  ray  from  b  falls  on  the  yellow  spot 
external  to  the  optic  nerve ;  the  ray  from  c  falls  on  a  portion  of 
retina  internal  to  the  optic  nerve,  and  there  makes  an  impression 
M'hicb  is  interpreted  by  the  consciousness  as  an  intimation  that 
there  is  an  object  in  the  direction  c.    In  the  second  diagram,  at 

>  [Ratber,  tbe  perception  U  Teeble.     Bee  pHge  74.] 
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a',  tlic  same  eve  is  drawn  with  its  cornea  deviating  inwanla,  as  if 
from  spavin  ol'  its  internal  rectus ;  and,  as  the  elolie  rotates  aliout 
its  centre,  tlic  posterior  hcmisjilicro  is  neodftwiruy  made  to  deviate 
OutwanJs.  In  this  {lOTtilion,  tin;  my  from  Ihi-  oltjwt  at  b'  fall*  on 
the  part,  of  the  retina  which  |irovinti!«ly  reoejved  rays  from  the  fur 
right;  ami  the  oonseiousno**  iiii»iritor^)rel«  the  in>|)re!««ioii,  and 
refers  the  soun^e  of  the  ray  to  the  ponitton  c' ;  or,  *»  it  is  nid, 


projects  the  imaaie  in  that  direction.  If  the  deviation  is  due  en- 
tirely to  tho  fault  of  one  reetu«  musi'lo.  ihe  false  image  will  he  to 
the  rijjlit  or  left  of  the  true  one  ou  the  same  horizontal  plane,  or 
aeciimtely  ahove  or  helow  it  on  the  Hame  vertical  plane:'  hut  if 
the  partieipation  of  one  of  the  ohiique  ninsetes,  or  the  distnrhanc* 
of  hiirinony  betxveen  the  mnseles  jifiierHlly,  should  produee,  as  it 
often  produces,  some  eoiiii>ouiid  form  of  deviation,  or  »ome  rota- 
tion of  the  glohe  about  its  aiitero-jtoslerior  axist.  (lieii  the  falM 
imii"«  will  he  in  some  intermediute  nieridiiiii.  to  the  riffht  or  left 
of  the  triK?  linage  n«  «elt  as  aiiove  or  WAow  it.  The  relative  |io«i- 
tions  of  the  two  images  may  he  conveniently  nseertained  hy  hold- 
ing lip  a  white  rod,  or  n  roll  of  while  paper,  in  a  vertiral  [io£)itinii, 
as  an  oliject  of  vision.  The  two  images  may  then  he  cither  placed 
vertically,  one  ahove  the  other,  or  laterally  to  each  other ;  or  the 
false  imasfe  may  he  displaced  both  laterally  and  vertically,  or  it 
may  he  ohlinue  [in  dircettou]  with  reference  to  the  trtioone.  It 
18  manifest  that  a  purely  vertical  displacement  ]><i)nt«  to  paralysix 
of  the  superior  or  inferior  rectus  only;'  and  a  pun^ily  lateral  di«- 

i>!ttcement  to  paralysis  of  llie  internal  or  external  rectus  only.  A 
lisplatvnient  which  is  both  lateral  and  vertical,  hut  in  which  the 
imager  are  parallel, shows  that  the  exteniai  or  internal  iHictus  [mt- 
ticipaies  in  the  wwikness  of  the  sujierior  or  inferior,  or  rice  iw.*rS,- 
ami  a  'diitplacemeiit  in  which  the  imagea  are  no  longer  parallel 

>  [TliD  (naTPtncriti  o(  thfl  I've  dircctlf  upwnrdi  unci  downwardi  are  runlUati  nf 
llii>  uvtion  or  iwo  niuBcIo,  Ihn  iii|><.'riiip  ri^t^tix  snil  lnr»rliir  otiliquo,  or  111*  InC^ 
rior  rii'tii>  iiiiil  luiierior  oliUquu;  liciici>.  jiHriilyHiH  of  »  tuperiur  or  Inl^lor 
gi«r«  ri.«  to  II  ilipliipiii,  vfhicn  i>  nol  nccurnldy  vcrlknl.] 

■  f  jon  lutt  note.] 
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Bbows  that  the  eyeball  has  undergone  eome  n>tatioii  on  its  axis, 
or  that  it  haa  failed  to  undergo  tne  rotation  proper  to  the  direc- 
tion in  which  it  ia  turned,  either  by  the  particijiaiion  of  one  or 
both  of  the  obtiqui,  or  from  their  action  oeing  uncontrolled  by 
that  of  other  muscles.  The  only  muacles  which  are  very  liable  to 
isolated  paralysis  are  the  external  rectus  and  the  superior  ob!ifi«e, 
each  of  which  has  its  own  special  nerve ;  while  the  others,  being 
all  supplied  by  branches  of  the  third  nerve,  are  more  usually  para- 
ty7.ed  tceether,  although  sometimes  in  different  degrees.  In  pa- 
ralysis of  the  external  rectus,  the  afteeted  eye  cannot  be  turned  far 
towards  the  side  of  the  paralyzed  muscle,  and  homonymous  double 
vision  of  objects  situated  in  that  direction  is  produced  In  [la- 
ralysis  of  the  superior  oblique,  the  apparent  movements  of  the  eye 
are  very  little  affected.  The  double  images  are  seen  only  in  look- 
ing downwards,  they  are  homonymous,  the  false  image  is  displaced 
both  laterally  [outwards]  and  vertically  [downwards],  and  is  ob- 
lique, inclining  towards  the  true  one  at  the  top.  In  the  many 
possible  varieties  of  paralysis,  the  relative  positions  of  the  two 
images  vary  accordingly ;  and  it  would  be  beyond  the  scope  of 
this  treatise  to  enter  tully  into  details  which  are  curious  and  in- 
teresting as  illustrations  of  physiological  function,  but  which  have 
little  or  no  bearing  upon  treatment.  For  the  purjioses  of  the  prac- 
titioner it  is  generally  sufficient  to  know  that  the  fourth  or  the 
sixth  nerve,  or  the  third  either  partially  or  collectively,  is  that 
upon  which  the  muscular  aflection  is  dependent. 

It  will  be  remembered  that  the  third  nerve  supplies  the  levator 
palpebne,  the  superior,  internal,  and  inferior  recti,  the  inferior 
oblique,  the  sphincter  pupillse,  and  the  ciliary  muscle.  When  it 
is  paralyzed  as  a  whole,  therefore,  the  group  of  symptoms  is  exceed- 
ingly characteristic.  The  upper  eyeiid  is  closed,  and  presents  a 
curiously  flaccid  and  smooth  appearance,  its  ordinary  wrinkles 
having  disappeared.  When  the  fallen  lid  is  lifted,  the  cornea  is 
found  directed  towards  the  tem|>oral  side,  and  immovable  by  the 
will  in  all  other  directions.  The  pupil  is  dilated  in  a  moderate 
degree,  showing  paralysis  of  the  sphincter  without  spasm  of  the 
dilatator,  and  the  vision  of  the  eye  is  impaired  so  far,  and  usually 
BO  far  only,  as  it  is  dependent  upon  accommodation.  When  both 
eyes  are  directed  to  an  object,  it  is  seen  singly  as  long  as  it  is  held 
towards  the  outer  side  of  the  affected  eye  -,  but  in  all  other  posi- 
tions there  are  crossed  double  images.  When  the  paralysis  is 
partial — that  is  to  say,  when  it  affects  certain  parts  of  the  nerve 
only — the  group  of  symptoms  above  describe*!  will  be  modified  by 
the  absence  of  some  of  its  members;  thus  there  may  be  no  falling 
of  the  upper  lid,  or  no  dilatation  of  the  pupil  or  paralysis  of  ac- 
commodation. Psralysis  of  the  fourth  nerve,  which  supplies  only 
the  superior  oblique,  or  of  the  sixth,  which  supplies  only  the  ex- 
ternal rectus,  cannot,  of  course,  be  partial  in  the  sense  above 
indicated,  although  it  may  be  complete  or  incomplete  as  a  matter 
of  degree.  The  symptoms  of  these  last  varieties  have  already  beeu 
sufficiently  deacrioed. 


SQUIRT,   AND   AFPBCTIOTIS   Or  THE  OODLAR   KITSCLBS. 

An  a  m&tt«r  of  fnct.  p!ir:(lysi«  of  one  or  more  of  tlic  int  raomnial 
nerveo  is.  in  lh<*  jjixiiler  TininWr  of  ciise*.  n  iron*fqueiice  of  syphilis ; 


b«t  it  may  he  ]iri>(iin'Oil  ly  «ytibiii''iii  (iiticwint  ways,  as  by  iire^siire 
upon  a  nerve  Hunk  \iy  rliicKom-cI  periostonm,  or  bj-  inlerference 
Willi  iiB  ccnti-iil  >rini<;lin  by  n  iriiniinons  tumor.     It  may  aUo  be 


produced,  of  coiirm',  by  a  variety  of  otber  lesions  ;  and  tlie  que»- 
tiouH  wliieh  sboiild  be  answerer,  in  any  case,  are,  first,  wbetber 
Ilic  paralysis  is  due  to  a  cause  ojierating  upon  the  centre  of  tb« 
iii-rvc.  or  upon  its  trunk  ;  secondly,  whether  this  cause  is  of 
syphilitic  origin?  It  is  not  always  ]ioi*itilo  to  answer  either  of 
tli09eii»i'«t ions  with  L-crtuinty ;  but  the  symptotiis  will  often  ju^itify 
snnic- conciusi'in.  When  morv  tbim  one  iii-rvu  is  aHecl*d.  iw,  for 
exnniple,  in  I  be  twse  rtliited  at  page  117.it  bit-ouie^  neitrly  <'eri3in 
that  the  disease  ia  not  central,  bni  that  Ibe  Irunka  are  conipreased 
where  they  lie  in  iux1a|iositioii;  and,  when  jiaralysis  of  Ibe  third 
nerve  is  niily  partial,  it  may  lie  evident  that  all  ibe  branches  given 
off  in  front  of  some  given  jioint  are  impMi-atcd.  while  all  iboe« 

Siven  off  l>ehind  that  wint  have  escaped.  Such  an  anatomical 
ieiribution  of  the  paralvBla  would  often  show  the  seat  of  mischief, 
nIthouKbit  must  be  renienjbered  thiit  it  might  be  produced  by 
ceiitriirdieense  of  such  a  kind  as  to  implicate  the  origins  of  eertiiiii 
filaments  only.  There  is  one  form  uf  double  vision  of  extrcnicJy 
grave  im|>nrt,  in  which  the  extent,  and  even  the  kind,  of  the  devia- 
tion varic!*  from  day  to  day,  the  imagi-s  iieitber  mitintiiining  the 
same  dislancL^  apart  nor  the  rmmc  rchitive  ptwifion.and  the  s<(iiiiit 
being  larger  ul  Konie  j^K-riodi*  than  »l  othen*.  This  form  is  gener- 
ally, perhaps  always,  associated  with  iii-ogi-essive  locomotor  ataxy, 
of  which  it  18  often  n  precursory  syrtiptom  ;  and  it  seem!>  to  dejieiid 
Ujion  wnnl  ofeo-niilinHtiouatid  burmony  among  the  ocular  muscles, 
like  ihiit  wliii.-li  afterwards  liecomes  so  manifest  in  the  muscles  of 
progivftsioii.  The  eyes,  in  such  cases,  may  almost  be  said  to  reel 
and  stiigfier ;  «nd  the  traditional  diplopia  of  intoxication,  if  those 
who  sntteriKl  ti-om  it  wei-e  able  to  deacritie  it  accurately,  would 
prolmblv  Ihj  found  to  possess  somewhat  the  same  character. 

It  follows  that,  in  every  case  of  paralysis  of  any  oculiir  inuscl«, 
the  exiuniiintioii  of  the  patient  should  always  have  refcretio)  to 
the  tRiesible  existomt'  of  diseiise  of  the  ncrvou*  centres ;  and  that 
all  the  evirlfuce  either  for  or  against  tlii«  sii|ii)Osition  sbotiiil  be 
wt-igbed  with  scrupuluus  cyire  The  fmiiily  and  jiersonal  bisioty 
witti  regard  to  m-urotic  lutthidica,  csjiecinlly  with  regard  to  mi* 
gniino.  the  pre-^enee  or  ubsence  of  beadnehe,  sickneBS,  or  vertigo, 
the  state  of  the  inciiiory  and  other  mental  facnlticH,  the  cbanicter 
of  the  sleep,  and  the  normal  or  abnormal  stale  of  the  emotions, 
should  all  [leinquired  info.  Tlio  vision  should  lie  tested  after  any 
paralysis  of  uccommodittion  which  may  be  present  has  lieen  L-or- 
reeled  hy  a  lens ;  and  the  circulation  upon  the  optic  disk  should  be 
studied  in  the  erect  imaice,  with  a  view  to  the  diwrovcry  of  obstruc- 
tion or  <&dema.  Even  'if  only  a  negative  conclusion  can  be  reached 
by  these  means,  such  will  at  least  justify  a  hi>[)e  that  the  cau«o  of 
the  paralysis  may  be  extracranial ;  and  then,  unlcKS  it  is  produced 
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by  iin  orbital  tnmor,  which  would  soon  give  other  evidence  of  itu 
presence,  there  is  little  but  periosteal  or  neurilemmar  thickening 
left  to  be  taken  into  account.  Such  thickening  may  be  syphilitic, 
or  rheumatic,  or  gouty  ;  but  the  B^'phiiitic  cases  are  more  nurner- 
DD8  than  all  others  put  together.  An  exception  to  this  statement 
must  be  made  in  the  single  case  of  paralysis  [paresis]  limited  to 
the  muscle  of  accommodation  and  the  sphincter  of  the  piipii ;  nil 
atlection  which  often  follows  exhausting  illness,  and  which  is  well 
known  to  be  among  the  common  consequences  of  diphtheria.  ESnch 
paralysiB  is  usually  recovered  from  as  strength  is  regained  ;  hut  in 
»  few  instances  I  have  seen  it  permanently  established  in  one  of 
the  eyes. 

As  regards  treatment  of  the  early  stages  of  paralysis,  there  are 
either  two  remedies  or  none ;  and  the  remedies,  it  need  hardly  be 
said,  are  mercury  and  iodide  of  potassium,  or  rather,  perhaps, 
iodide  of  potassium  and  mercury.  The  iodide  has  the  aavantuge 
of  being  useful  in  nearly  all  cases,  syphilitic  or  not;  while  the 
mercury  is  only  required  for  the  former,  and  not  always  in  them. 
Concerning  the  methods  of  administration  of  either,  or  both,  I 
have  nothmg  to  add  to  the  general  principles  which  I  have  else- 
where endeavored  to  lay  down  (Chap,  IV) ;  while  it  need  hardly 
be  said  that  tonics  maj'  be  given  at  tne  same  time  if  they  are  in- 
dicated, and  that  the  general  health  and  habits  of  life  must  be 
taken  into  account.  It  will  be  useless  to  prescribe  iodide  of  potas- 
sium for  the  removal  of  gouty  or  rheumatic  deposit,  so  long  as  the 
patient  is  allowed  to  lead  a  sedentary  life,  or  to  consume  an  ex- 
cessive quantity  of  fooil  or  drink.  When  the  mere  symptom  of 
double  vision  is  a  source  of  great  distress,  it  may  bo  obviated  dur- 
ing the  period  of  treatment  by  covering  one  eye  with  a  patch,  or 
by  wearing  spectacles  one  lens  of  which  nas  Iwen  coated  by  opaque 
varnish;  and  some  plan  of  this  kind  will  be  required  in  the  ma- 
jority of  instances.  In  the  consulting  room,  it  is  often  possible  to 
unite  the  images  and  to  correct  the  double  vision  by  placing  a 
prism  before  one  eye;  but  this  expedient  is  not  found  to  be  prac- 
tically available  for  persons  who  are  engaged  in  the  work  of  life, 
and  who  require  to  exert  constantly  varying  degrees  of  ocular 
convergence,  in  order  to  look  at  objects  at  varying  distances.  For 
paralysis  of  the  accommodation  and  of  the  sphincter  of  the  pupil 
It  is  usually  proper  to  employ  the  local  application  of  extract  of 
Calabar  bean  ;'  and,  when  the  external  muscles  arc  aHectcd,  and 
the  deviation  remains  after  the  primary  nerve  lesion  has  passed 
away,  our  best  hope  of  success  will  be  afforded  by  tenotomy  and 
faradization. 

'  [In  niydrixaU  md  t.amlyjis  of  Hcvommudntinn  we  have  setdiim  derived  hjit 
luliri);  beni-Ht  from  Cnlubar  benn,  and  itu  use  hm  genernlly  been  Attended  with 
■ume  d^ree  of  dUcoait'iirt.  We  hsve,  oa  the  whole,  Biiuceeded  b<«t  by  prescribing 
ipoL-tBclta,  ordering  •  plane  elau  fur  the  unaflectL'd  eja,  and  Tar  the  atfwtcd  Rve  n 
convex  glM*  of  auch  itriiniclh  hb  shidl  ncurlv,  but  not  quite,  «upply  the  place  of  the 
deflcicnl  aocoramcidation  If  Ibe  Rn^oinmudHtion  bwomea  etrnnger  under  the  u^e  of 
the  gla»fte#,  we  mav  *onn  change  the  convex  glnis  for  a  weaker  one,  and  thus,  by 
carefully  rt^latad  exeruiMj,  jioHiibly  improve  or  ruBture  the  wuakelitd  function.] 
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The  ocnlftr  muscles  occasioiiAlly,  but  only  rarely,  snfii^r  from 
■numi,  mid  t^iK,  as  well  as  paralyus,  may  be  a  source  of  ilouble 
^leion.  Setting  neide  the  spasm  of  atiietropia,  which  atlects  the 
internal  recti  in  hypernietroma  and  the  ciliarv  muscle  in  myopia, 
ami  which  is  readily  exjilicatiU'  as  a  result  of'  functional  doraujce- 
iiiciu.  «pasni  may  occur  as  one  aiiioiie  the  synijitotus  of  hysteria, 
or  as  a  result  of  ili><turbancc  of  the  oirL-ulatiou  of  the  bmin.  due 
eillicr  to  tcui{>orarv  or  lo  [K-rinanciiI.  can^^cs.  A  middlc-ttgi^d  rriau, 
orhiTwii^o  apparently  in  gum!  licalrh,  lately  applied  al  r>t.  (jOorg«'e 
HoKp)t4tl  on  account  of  double  vision  which  bad  np|M>nre>)  i*ud- 
denly.  I  found  eiiattm  of  1>oTh  internal  recti,  producing  convergent 
si|uint,  and  asaociated  with  npa^m  of  the  ciliary  muficlea  and  of 
the  ajjhincters  of  the  pnpila.  In  the  absence  of  any  special  indict- 
tion  fur  treatment,  [  jiut  him  njion  iodide  of  [lota^sium — and, 
whether  as  an  cfiect  of  the  medicine  I  cannot  say,  in  a  few  days 
his  symptotns  disapiwared. 

('rtie  prcvenliiui  of  strabisums.  and  it«  cure  in  its  incipient  and 
early  stages,  is  too  important  a  subject  to  be  wholly  paased  over 
in  this  connection.  It  in  now  well  understouHl  that  convergent 
strulii^niu^  i«  onlinnrily  dc^xindimt  u\Km  a,  hy(>crmctropic  confor- 
niatimi  iif  ihe  eyes,  the  excc**iivu  accommodative  effort  requisite 
for  clear  vision  leiuling  in  ninny  i-aww  to  Aiinihirly  exceasivu  con- 
vergence, which,  at  firat  periodic,  becomes  afterwards  ooiistiiat, 
and  «orjn  iiicreasea  to  become  a  very  oonspicuou'*  deformity.  Con- 
vex glasses,  of  appropriate  Btrenglli  to  correct  the  hypemietropia, 
rr-slore  the  normal  balance  between  aceniuinodation  and  converg- 
ence, an<l  thus  may  prevent  the  development  of  atjuint  by  remov- 
ing its  canse. 

The  treatment  of  commencing  squint  by  convex  glasses,  al- 
though perfect  in  theorv,  is  not  always  of  easy  application-  Squint 
is  generally  develojied  in  early  childhood,  and  as  it  is  not  always 
ewsy  to  make  a  young  child  wear  glassL>s  with  the  requisite  l>e^ 
sistency,  the  ti\-atinent  often  fails  or  is  protnaturely  abandoned. 
In  other  eases,  however,  it  succeeds  jx-rfectly. 

Another  plan  of  trcatniciit.  iiuito  distinct  from  that  by  convex 
glasses,  is  to  sever  the   pliysiologioal  cunncction  belweon  accom- 
modation and  convergence  by  temporarily  susjK'nding  tb«  former 
of  the  two  functions  by  atropia.     Under  the  full  influence  of  atro- 
pia  accommodation  is  impossible,  and  all  accommodative  vHbrt 
ceases  as  soon  as  it  is  found  to  be  ineflisctive.     L'nder  nlrotiui, 
then,  the  visual  axes  may  become  jxTfectly  parallel,  and  ivntaio 
so  as  long  as  the  etiect  of  ihe  atropia  is  nmintnined.     The  ireal- 
ment  by  atropia  niuy  be  kept  up  for  months,  or  years  if  necewary, 
and  thus  the  habit  of  binoi-ular  vision  may  be  cultivated  and  pre- 
served  indefinitely.     Heading  is  rendered  possible  and  easy  by  [be 
aid  of  strong  convex  spectHcW,  and  a  neutralizing  convex  eye- 
glass may  be  nsiil  to  ■  "  di.'<lant  vision.     Sooner  or  later,  in 
mosi  cases,  the  ha*"  lar  vision  becomes  .*o  far  slren^lli- 
encd  by  use  as  ble  to  maintnin  it  by  neutralizing 
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coDvex  glasBCB  alone,  which  then  answer  for  vieion  at  all  distances 
alike,  and  the  cure  is  complete. 
In  practice,  a  lew  points  should  be  especially  regarded : 
First.  Theatropia  must  be  so  used,  always  in  the  noii-dc  via  ting 
eye  and  generally  in  both,  as  to  secure  ana  maintain  its  full  my- 
driatic effect,  and  the  glasses  prescribed  for  reading  or  study,  must 
be  of  such  strength  as  both  to  neutralize  the  hypernietropia  and 
supply  the  place  of  the  suspended  accommodation. 

Secondly.  The  treatment  by  atropia  must  be  kept  up  in  many 
eases  for  a  long  time,  often  for  several  months ;  tne  progress  of 
the  cure  being  otfcaaionally  tested  by  the  temporary  sus[)ension  of 
the  remedy,  the  patient  meanwhile  wearing  neutralizing  convex 
glasses. 

Thmily,  If  astigmatism  is  present  in  any  high  degree,  it  should 
be  carefully  corrected,  together  with  the  hypermetropin,  in  the 
glasses  to  be  worn  after  suspending  the  use  of  the  atropia. 

Fourthly.  In  case  of  a  relapse  tiie  use  of  atropia  should  be  at 
ODce  resumed. 

^y  following  the  general  course  just  indicated  we  tind  it  quite 
practicable  to  treat  convergent  strabismus,  in  its  earlier  stages, 
even  in  children  of  three  years  of  age  or  younger.  Under  atropia 
convex  glasses  are  so  great  an  aid  to  vision  that  they  are  readily 
accepted ;  with  them  reading  and  study  become  easy,  and  bin- 
ocular vision,  if  once  re-established,  is  [permanently  preserved,  a 
result  which  is,  we  think,  worth  all  that  it  costs  in  the  way  of 
trouble  and  the  exercise  of  patience. 

If  the  deviation  has  become  fixed  before  trial  of  the  atropia 
treatment,  we  think  it  best  to  correct  it  early  by  tenotomy;  but 
we  think  it  very  important  first  to  test  the  condition  of  the  recti 
muscles  by  the  use  of  atropia  for  a  longer  or  shorter  time.  .-'  fter 
tenotomy,  also,  we  often  find  in  the  temiiorary  use  of  atropia  an 
indispensable  aid  to  the  successful  use  of  such  convex  glasses  as 
may  be  necessary,  whether  to  improve  vision  or  to  prevent  the 
tendency  to  relapse] 


CHAPTER   XV. 

THE   C9E8   AND  SELECTION   OF   aPECTACLES. 

It  may  safely  be  laid  down  as  a  general  rule,  to  which  there  are 
only  few  exceptions,  that  a  case  in  which  there  is  tolerable  vision 
under  some  particular  conditions,  but  in  which  this  tolerable  vision 
is  subject  to  unusual  limitations,  or  in  whicb  <  ^'heeyM 
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i«  [ii-iMiiictivc  of  diaoomfort  timt  twioii  paMeit  into  pnin.'  nr  evoi 
iritii  mni\'  itiTion»ityni|)tomA,  it)  mio  tlint  nia^-  Iw  rclievwl  l>v  -|.  ' 
<;Itiit      Tlio  various  Boiiit.-efl  «l'  ]>lk_v8itail  ini|ieiTeutiiin  wliioh  uc.^ ., 
livrctit  in  tlie  structaree  of  Ihc  i>ye  lieeonic  OAiisca  of  diecoiiirort. 
iiiridt  rr&tiioiitly,  liy  crentin;;  a  iifccssttv  for  inoi-diiiftle  ntiuviitit 
cxorlioii.     [ii  order  Ui  make  I  his  cleiir,  il  is  npci-eearv,  cvt'ii«i  tb» 
coiiit  nf  rc)iualiiie  what  bu»  ulruuly  livon  nuiid  in  cjirlier  {*»i": 
till-  viiIliiiiv,  Ii>  gtatiL-c  at  tlio  iiiii^cutnr  i-tlbrlfi  wliii'li  »rv  r-  ^ 
for  normal  vixion.     TIil-^c  iirv  nf  two  kinds:  the  aco^iiiiiUHblion. 
wliic)]  optically  ik^ukU  cjioL  eyv  Miii;ly  for  the  olijoct  to  be  k«kc4 
at :  Hiiil  tbc  i.-<iiivi-rQi.-tii-o,  wbk-b  ilircvrd  both  aye*  in  ituch  n  iimitMr 
that  lhi>  iiiiHKi'  of  t^ie  objivt  i^hiill  Ik>  fnriiiwl  iijion  the  yHlnw  ■|»">t 
of  oacli.     The  uooominoihuioii   pruvidcA  for  i.'li*iir  nml  ilvfitiv^ 
iniagi-*:  the  convergence  ppovidw  for  fiiiiglo  viaion  with  the  l%vo 

*■>*'"■     .....  .  ■ 

The  lir»t  thing  wliivtl  is  OA^ntiitl  to  the  formation  of  nek-Mr  a  si'' 

delineil  iniRf^  is  tbfti  the  rays  of  lijclil  {>rooe«t)ir(g  from  ihi*  til>j(?«i 

lookol  at  ubull  l»e  aveiiraiely  fotnssi-d  u|Hnn  the  [icnni'ii-iil  Inycr    W 

the  rciina;  !»i»l  the  fiillilitienr  of  this  condilioti  implii>8  iilso  r  In' 

existence    of  ii    <]i-tiliite    rt.'l«tioii    Imtwcuii    the    n-lViirlinf:    i^iW** 

of  the   eye  and    the   tciiglh   of  its   iniUTO-|i"wlcrii>r  axi«.     In     < 

lioriiml  or  ideiillv  et>rrcct  eye,  this  relution  i<i  stirb  thnt,  in  a  sttXv 

of  root,  the  iiamllcl  rays  prucovlini;  from  intiniiolv  distiint  iil>jt-vfs 

are  lho»«  wbieb  nro  correctly  focu's»-d ;  nnd  it  follow*  ihiit  Jivrr- 

eont  ntys.  proi-oedine;  from  i^omc  nearer  |ioii)t,  wonid   hn\-e  ihetr 

locus  livhind  the  retina.     An  it  mutter  of  fuel,  liowwer,  the  eyi» 

does  not  reco-cnize  very  ernnll  de|Kirnire9'  from  {aindlelisni ;  and  nv 

may.  fr>r  all  jiractical  jinrj^Mi**-^,  eotmider  iIkwo  rayn  j'lirulli'l  wliirli 

prcK-vod  from  objects  morv  than  uIk>ui  luenty  fi-et  distant.    Witlitn 


this  limit  tbc  rays  hesnn  to  lie  [nen/iblyl  divvr^-iit,  and  Imkhiim 

ye  is  the  point  from  nbirh  they  priK-CTd. 
\VbiIe  the  norinitl  eye  remairiA  at  re^l.  thervfore,  il  hn-"  I'leur  Mid 


more  BO  the  nearer  to  tlic  ev< 


dintinct  viftiou  from  the  horizon  to  a  distance  of  [about]  twenty 
feet.  Objocia  which  are  within  this  distance  will  ap[N,>Hr  iitoreot 
less  dim,  and  the  nearer  they  are  the  leaa  clenrly  will  tlivy  b« 
delined. 

Ity  the  action  of  the  ciliary  muscle,  the  eye  is  cnahlv<)  tx>  imrreaso 
its  rcfractix'e  i>oncr.  and  heiii'«  to  obtain  clear  vision  from  dtvor 
gent  rays.  As  tht-  object  of  n-gnrtl  npproiicbes  iienrvr  nml  in^rvr, 
I  he  citiiiry  inu»cleof  the  normarcyc  i*cntlc»l  into  activity,  and  the 
divergent  mys  are  still  fociis.-x-d  upon  the  ivtina,  until  a  jM>int  is 
reached  at  which  the  muscle  can  make  no  i:reiitcr  ctl'ort.  Thi*  i* 
the  "  ne4ir  point  "  of  distinct  visiion,  and  within  it  all  objects  apjieor 
dim.  If  we  take  a  page  of  print,  and  briiijf  it  gnidiially  toward* 
the  eye,  we  t^hall  lind  that  at  Home  definite  distance  the cliaracit'ni 
are  no  longer  distinguishable. 


*  [Thcrpiiunf^riiinBirlf  M  Yrryoo>»M»rnblvcl««nf  ••thmxpl^m)*^  wbivavhM 
pliiwnvti'rittiD  ii  di-r»Tiir«rt  it  jniiii  -in  u>iiie  tli'  eyi**.  ■»  lh<-  lri>uti«-nl  of  wLWt 
>|iectKi'l»  cilhor  uff'fiii  no  rulw  or  |ilny  h  cuRi|i*raliTrlj'  utiirMjurtmii  |iiirt  ] 
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In  order  to  prove  that  the  dimness  of  near  objects  is  due  to  the 
tlivergence  of  the  raya  proceeding  from  them,  we  have  only  to  look 
at  the  page  through  a  pinhole  in  a  card.  The  effect  of  the  small 
Rpertare  will  be  to  cut  ott"  the  external  op  mure  divergent  rtiys  of 
the  pencils  proceeding  from  each  letter,  and  to  admit  only  those 
'Which  are  central  ana  approximately  parallel.  The  result  will  be 
that  the  page  can  l>e  read  much  nearer  to  the  eye  than  before; 
and  a  man  of  middle  age,  whose  unaided  near  point  for  small  type 
is  say  at  twelve  inches,  wilt  he  able  to  read  the  same  type  at  three 
inches  through  a  pinhole. 

The  change  which  takes  place  in  the  adjustment  of  the  eye, 
■when  it  is  turned  from  a  distant  to  a  near  object,  is  known  as  "  ac- 
commodation ; "  and  the  occurrence  of  an  actual  change  has  been 
proved,  not  only  by  reasoning,  but  also  by  direct  observation.  I 
nave  already  mentioned  thesmiple  experiment  devised  by  Douders 
for  this  purpose.  If  we  hold  a  veil  at  some  inches  from  the  eye, 
and  a  book  beyond  it  at  a  greater  distance,  we  can  at  will  see  accu- 
rately either  the  texture  of  the  veil  or  the  letters  of  the  book,  but 
never  both  together.  If  we  see  the  texture  of  the  veil,  we  cannot 
diatingnish  the  letters  of  the  book ;  if  we  read,  the  veil  produces 
only  a  feeble,  almost  uniform,  obscuration  of  the  field  of  vision ; 
of  the  separate  threads  we  see  scarcely  anything.  The  craving  of 
the  eye  for  clear  images  is  one  of  the  strongest  of  our  instincts  ; 
and,  wherever  we  look,  the  adjustment  necessary  to  its  gratifica- 
tion is  eitected,  not  only  without  any  voluntary  efi'ort,  but  often 
without  any  consciousness  of  change.  This  will  be  clearly  shown 
if  we  vary  the  ex[»eriment  of  l>onders,  by  moving  the  tiook  out 
from  behind  the  veil  to  a  lateral  position  with  regard  to  it,  but 
Btill  preserving  the  original  distance  of  each  from  the  eye  We 
shall  then  find  that  we  see  either  the  texture  or  the  letters  clearly 
aa  the  gaze  turns  from  one  to  the  other;  and  that,  unless  the 
nearer  or  the  two  is  too  near  for  comfortable  vision,  we  shall  have 
no  knowledge  either  of  elibrt  or  of  relaxation  when  the  change  of 
direction  is  made. 

The  manner  in  which  the  increased  refraction  of  the  eye  in 
accommodation  is  brought  about,  is  by  an  increase  in  the  convexity 
of  both  surfaces,  but  chiefly  of  the  anterior  surface,  of  the  crystal- 
line lens  The  power  of  etiecting  this  change  is  at  its  maximum 
in  early  life,  when  the  texture  of  the  lens  is  soft.  From  about  the 
age  of  eleven'  the  power  gradually  diminishes;  and,  as  the  lens 
increases  in  firmness,  the  near  point  recedes  furthei*  and  further 
from  the  eye.  For  many  years  this  change  is  productive  of  no 
inconvenience;  but,  as  life  advances,  a  time  comes  when  the  near 
point  is  too  far  away  for  the  requiri^ments  of  the  individual.  In 
reading,  for  exaniple,  the  necessary  distance  of  the  page  becomes 
so  great  that  the  eye  no  longer  receives  sufiicient  light  from  it; 
and  the  elderly  reader  is  forced  either  to  read  only  in  good  day- 
light, or  to  place  his  artificial  light  very  near  his  book.   Such  a  eon- 

I  [Probalily  much  cirlier.] 
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dilion  is  called  preahvopin,  or  a^d  sijclit :  and  this  word  should  be 
strictiv  limiUnl  to  immiriiient  of  aecommodauon  in  lieultby  eyes, 
dopeo^iiig  upon  tbc  clinagvs  iiicidentai  to  advancing  life.  Ae  tueee 
ctiangoi^  nre  progruesive,  none  liut  jiii  arbitrary  line  can  he  drawo 
to  mark  the  (.■oinmtiiiceitM.'nt  of  iirtwhyopia ;  aixl,  as  they  are  phyft- 
iolngicwi.  Ihwy  arc  In  In-  ri>j£iir>it'«i  with  no  nnxiuly.  Tho  iiiii.in- 
I'Cnieut'cs  ntfondant  njiou  pri>»byiijiiii  ftr«  to  Ik;  rolicvoi.  in  grt-*! 
■ucitt^urc  or  entirfly,  by  ib<-  ns*-  n(  pi-o]NT  spei^tack's;  and  Ilio  lime 
wbon  lb4!6«^bnubl  he  employed  niiutt  he  del«rinin(Hl  by  two  von- 
sidcraiions, — the  ilistiince  of  the  near  point,  and  the  CK-enpalions  of 
the  individual.  The  mode  of  action  of  the  spectanlea,  and  the 
principles  which  should  govern  their  application,  will  be  further 
dilicUhSi'd  in  the  suquel. 

As  rt'giird*  ibf  iiccoinmodatioti,  we  have  seen  that  a  normal  eye 
i«  [Hiiwivc  oriit  r«»t  when  directed  to  objects  inoif  than  iwenly 
fi'ut  dii>tHii1 ;  null  thut  within  tbi«  range  its  power  of  adjustment  m 
brought  instinctivvly  und  involunlarily  into  play, at  fint  slightly, 
but  )u  a  conMarttly  iiii-i-ea.''ing  dogntc  a«  tho  object  «ppr«iMcbes, 
an'.il  voliiiotiiil  ertoi-t  is  !)ii|H-rHdded,  and  at  butt  a  miir  fwint  Is 
reached,  within  which  rlie  ciliary  niuiicle  can  no  loniicr  overcome 
the  divergence  of  the  rays  of  liylit,  and  no  clear  vision  is  yKwufibIc 
except  by  the  aid  of  some  form  of  oprical  inAlrtinient.  Kuch  au 
eye  is  called  by  Uonders  '•enimetTOpic." 

The  maximum  of  accommodative  adjustment  of  which  an  eye  is 
capable,  like  the  nmxiinum  of  any  other  muccular  etlbrt,  oanuot 
be  long  maintained  without  t'ntigiie;  and  hence  no  one  can  rend 
conlinuoii«ly  at  the  actual  near  point.  The  pi^e  or  the  work  must 
be  held  so  far  beyond  tbc  near  point  that  the  otlort  reouired  fi>r 
nd,)UBtment  i*  not  excessive;  unu  it  has  been  ascertained  that  an 
«x«rtion  of  about  liitlf  the  total  [mwcr  of  accommodation  is  as  niach 
n«  cun  generally  be  boiiie  for  any  lengthened  |»crio<l.  A  person 
wliosc  iicjir  point  bus  receded  to  a  ilistancc  of  ten  iucbe#  from  tbu 
eye  w null]  tind  any  continuous  work  irksome,  ui>Ie«e  tho  objoel 
looked  at  could  be  kept  nearly  twenty  inches  away. 

It  is  obvious  that  an  eye  may  depart  from  the  emmetropic 
standard  in  either  of  two  opjiosite  directions.  As  shown  in  th« 
diaj^ram  on  page  U'j,  it  may  be  either  longer  or  shorter  than  the 
focal  length  of  its  refracting  media.  All  such  dojiarturies  from 
normal  i)roportinn  are  included  by  Donders  under  the  name  of 
ametropia  — a  word  lo  which  there  is  the  single  objtvtion  that  it 
is  liable  to  be  confounded  with  emiuctropia,  unless  we  give  the 
vontinentui  i^oiiiid  to  the  a.  The  form  of  ametropia  in  which  ibu 
eyeball  is  too  flat,  in  which  its  aiJtero-{iosterior  axis  is  shorter  tbaa 
it4  focal  length,  is  calieil  by  lenders  bypermetropia ;  and  this  term 
has  lK>en  very  generally  accepted.  The  opposite  condition,  in  which 
tlie  eyeball  is  elongated,  and  the  an tero- posterior  axis  in  lougiT 
than  the  focal  length,  might  be  a pproi>r lately  called  braehyii)^ 
ti'opia,  or,  as  suggested  by  nchelHcr,  bviiometropia  ;  but  it  i»  no 
generally  known  as  myopia  that  this  trivial  appellation  ia  not  easy 
to  discard. 
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It  is  plainly  apparent  that  either  form  of  ametropia  is  calculated 
to  nioJify  the  relations  of  muscular  effort  to  near  vision,  as  far  as 
accommodation  is  concerned. 

In  the  cane  of  hypornietropia,  where  the  focua  of  prirnlJcl  raya 
would  be  behind  the  retina,  the  clear  vision  of  even  distant  objects 
requires  an  ettort  of  accoiiimo<Iation  ;  and  this  effort  is  of  oouree 
increased  when  near  objects  are  looked  at.  It  follows  that  tlie 
eyes  are  never  at  rest  unless  closed.  The  instinctive  desire  for 
clear  images  compels  accommodation  at  all  other  times;  and  to 
turn  the  eyes  to  distant  objects  gives  only  comparative,  not  abso- 
lote,  repose.  While  the  faculty  of  acconmiodation  is  in  full  vigor, 
and  especially  when  the  degree  of  hypermetropia  is  not  great,  the 
subject  may  accomplish  the  necessary  effort  without  sensible 
fatigue.  But  if  the  nypemietropia  is  itself  considerable,  or  when 
the  faculty  of  accommodation  beconioa  diminished  either  by  age 
or  by  participation  in  general  bodily  weakness,  the  strain  of  con- 
stant and  excessive  exertion  becomes  more  than  the  eyes  can  bear, 
and  leads  to  much  pain  and  inconvenience  while  they  are  in  use, 
as  welt  aa  to  dimness  of  vision  when  the  effort  is  involuntarily 
relaxed. 

In  myopia,  where  the  focua  of  parallel  rays  would  be  in  front  of 
the  retina,  and  clear  vision  is  obtained  only  from  the  divergent 
rays  proceeding  from  near  objects,  the  function  of  accommodation 
may  remain  almost  entirely,  or  in  high  degrees  of  myopia  entirely, 
in  abeyance.  If,  for  example,  a  person  is  so  shortsighted  as  to  have 
uo  clear  vision  of  objects  which  are  distant  more  than  six  inches 
from  the  eye,  he  will  have  no  need  of  accommodation  unless  he 
wishes  to  bring  them  still  nearer  than  this — a  condilion  seldom 
likely  to  be  fuHilled. 

The  second  faculty  conducive  to  vision  for  which  muscular  effort 
is  required,  is  that  of  so  directing  the  two  eyes  that  the  image  of 
the  object  looked  at  falls  upon  tlie  posterior  pole  of  each,  or  upon 
the  yellow  spot  of  the  retina,  by  which  arrangement  single  vision 
with  two  eyes  is  obtained,  JDi  a  regarding  the  n)ore  complicated 
movements  by  which  the  gaze  is  directed  towanls  objects  placed 
laterally,  I  will  confine  myself  to  the  conmioii  case  of  some  object 
situated  at  the  level  of  the  eyes,  directly  in  front  of  the  observer, 
and  capable  of  being  moved  to  and  fro  in  a  direct  line.  In  such  a 
case  the  direction  of  the  eyes  is  accomplished  almost  entirely  by  a 
greater  or  less  effort  of  the  internal  recti  muscles,  and  is  simply  a 
gptjater  or  less  degree  of  convergence.  For  an  object  at  a  distance 
the  convergence  is  trifling  in  amount ;  but  as  the  object  approaches, 
the  convergence  becomes  considerable,  and  may  be  easily  watched 
by  moving  any  small  object  to  and  fro  before  another  person,  whose 
attention  is  steadily  directed  to  it. 

The  functions  ot  accommodation  and  of  convergence,  both  mus- 
cular, are  both  governed  by  branches  of  the  third  nerve,  in  response 
to  impressions  made  through  the  retinte  upon  the  sensorium. 
Although  essentially  indei>endent,  they  are  always  performed 
together  in  normal  eyes,  and  tbey  become  so  associated  by  habit 
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tbat  Hny  attunipt  to  cx«rt  cither  of  them  aingh'  »  usnally  painfal 
or  ftitilt'.  A  person  with  iiornml  eyes,  not  yet  become  preehyopie, 
will  ntiii  fur  niiy  roiiAoimljIo  tiiiii'  \vithiiut  tatieue,  holding  a  book 
eightfwi  inuhc-9  tWmi  the  iiico,  ninl  oxomisiiig  the  now-jwary  degre« 
boih  of  uecortintodntinii  aud  of  eonvcrg*iioe.  The  ■<iiinc  jicnstm  will 
also  look  wirhoiit  fatigue  over  ii  ()i.4ii4nt  [)nrfsiK'Ot.  fxi-ivi*ing 
iieittier  nopommo<lalinii  lior  eoiivergfrnf  in  nnv  appreciable  niaiincr. 
Hut  if  we  8et  him  to  read  at  eighteen  inches  with  maenifyin^ 
8|»ectHotCB  of  eighteen  inches  focal  length,  or  to  look  at  the  lantt^ 
s<;a|w  with  tonciive  spectacles  of  the  same  f)0«-or.  the  eyea  will 
BiiccJily  iicho  licyond  endui-ance.  In  the  fonnor  case  the  snecta- 
clcB  render  thf  rays  of  light  panilk-l,  and  so  the  accommodation  is 
at  rest  whik*  the  t-onvergcncc  is  exerted  to  fix  the  eyes  on  a  near 
object.  In  the  ImIIlt  ease  tlic  spcctaclcH  render  the  ray«  us  diver- 
gout  a*  if  they  proci^odcd  from  iin  object  eighteen  inrhes  duitant, 
ami  Hccorntnotlation  to  that  extent  Ijccomiv  n-unirt-d:  while  the 
R-al  distftiiceof  theacenepivinndt-sany  eorre^pomling  olVorl  of  eou- 
vergeiice.  (.'onvergenw  iii  flu-  abftem-o  of  iicwmmo<lulioii,  nn«i 
acconnnndation  in  the  absence  of  convergence,  are  equally  [Niiufal 
and  dtittressing 

The  action  of  a  prism  in  displacing  the  amiarent  poaition  of  ob- 
jectB  may  he  u?ed  to  [irove  the  character  of  ttie  uneamneas  produced 
by  either  of  the  experiments  with  sijwtaclea  above  descnbe^l.  A 
pair  of  jn'isms.eacli  of  aevcn  and  a  half  degrees  of  angular  meaanre- 
inetit,  [jliiccd  with  hasfw  inwards  before  the  convex  lenses,  or  with 
buses  outwards  befoi-e  the  concave  lenses,  will  instantly  remove 
all  inconvenience.  In  the  fonner  case  they  relax  the  convergenca 
lo  parallcli:?nu  to  corresiiond  with  the  relaxed  accommodation ;  in 
the  ititlcr  Ihoy  proiliiix-  convergenc(>  to  a  [wrint  eighteen  inches 
'distant,  to  corres|ninil  with  the  etlorl  of  aecornmodution.  In  the 
former  case  iliev  relax  miiscnhir  aclinTi ;  in  the  lallcr  they  call  it 
into  play  ;  Init  in  IjoiIi  the  disi-omfort  and  fatigue  resulting  from 
the  derangemeni  of  the  nnturul  harmony  lietween  aoconiDiodation 
and  convergence  are  immediately  relieved.  It  is  necejiiiiry.  of 
con  1*^6,  that  the  prisms  should  not  lie  rotated  about  the  viiiiinl  line, 
but  that  the  thickest  and  thinnest  part  of  each  should  be  ac 
enrately  in  the  same  horizontal  plane,  so  as  to  avoid  displacement 
of  either  image  iipwartls  or  downwards. 

In  ametropie  eye*,  of  whatever  eliarnoter,  the  normal  relation 
between  aecommoilation  and  convergence  is  hroken  through.  The 
hypennctrope  is  always  cullerl  upon  for  a  degree  of  iiocummoda- 
tion  in  excess  of  his  convergence  ;  the  myope,  for  a  degree  of  con- 
vergence in  excess  nf  his  uccomnindation.  Karly  habi I  and  con- 
stunt  priK-tice  will  do  much  to  diminish  the  irksomcness  of  this 
dii^turloince  of  natural  in- ordinal  ion  ;  but  atill  it  seriously  iinjAirJ 
the  working  [>ower  of  the  eyes,  and  perhaiui  explains,  even  more 
than  the  actual  amonnt  of  etl'ort  demandiHl  from  them,  why  their 
museleei  so  often  break  down  and  fail.  The  muscles  of  accommo- 
dation of  the  hy^-ermelroj*.  the  nitiscles  of  convergence  of  ibe 
myope, are  tho^>  in  which  the  failure  usually  beMtnes  apparent; 
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nllli-^iigh  in  Bome  caec»,  in  wliioli  tliv  nutural  harmony  nf  ttie  two 
t'ariotiona  ia  slrongt-r  than  tlio  dvntniid  for  [Miu^le  or)  clear  inuigea, 
aiintlier  re«nll  is  [>ro«luce<K  fti  liy]H^rnietroiiiii.  it  aegroe  of  uoo* 
vergence  wlncli  keep* pftoewitli  the  accoiiimoilH(.ion  iBth«onHnary 
cause  of  »triil>ii)iiiu8  ;  nnd  nivo]>ia  is  often  n^iri'aviitt-d  )>y  e{>iiHn)  of 
the  accoiiinioilntion,  wliit-h  \a  not  an  :iiil  to  vii^ioii,  l>ui  wliicli  simply 
kev[)«  pace  with  the  required  etibrt  of  c-onverjjonce. 

In  order  correctly  to e*liiii«Ic  tliwalucsof  the  various  elements 
concerned  in  the  nmscuUr  ett'orl*  of  the  eyt*.  il  ik  neccasnry  to  ro- 
dnec  them  to  nunR'rical  iitandanU.  For  thi«  pnrpone  the  deirree 
of  anietr<>|.i«  is  exprcs^od  tiy  ihe  rei'ijirocal  of  thi-  focal  lenirth,  in 
Paris  inchcft.  of  tiie  lens  whinh  corrt-ois  it ;  nnd  the  [tower  of  con* 
vergencc  by  the  degrees  in  angular  measnrcment  of  the  priem 
which  it  can  overcome.  For  example,  a  niyojiia  may  lie  such  that 
a  six-inch  or  an  eight-inch  lens  corrects  it  perfectly,  and  cnahlotthe 
niyni*  to  ttee  the  horizon.  Wc  then  dL<scribo  the  myopia  us  being 
eqiiM  to  (  or  J.'  using  the  rwNpmcjd  iiisiwid  of  ihe  whole  nutniwr, 
becaiiM>  tlie  myopia  which  ro(|nirt'«  a  t>ix-iiR-h  lens  is  L'roafer  than 
that  which  re«juirc*  an  eight-inch,  nnd  the  fraction  ^  is  greater 
than  i-  A  myopia  eijual  to  \  will  plainly  Ik;  one  in  which  tho 
I)erM>n  has  no  distinct  visinn,  when  unnidcd,  of  any  object  that  is 
more  than  six  inche.t  distant  from  the  eye;  but  tho  concare  lens 
gives  to  mmllel  rays  a  divergence  as  if  they  proceeded  from  a 
l>oint  six  inches  away,  anil  thus  enables  them  to  he  iniituil  \i|inn 
the  retina.  Hyp«^rmetropia  is  expressed  in  the  same  way.  but  its 
degree  is  Ic**  easily  deiermineil,  on  Hccotint  of  the  action  of  tlio 
ciliary  nms<^le  in  duninishing  the  apparent  defect.  For  example, 
a  person  may  have  hypormctropia  which  reriuire«  kii  cight<inch 
convex  Icni*  for  its  ahsofnle  comrtion,  w)  that  rays  (nniting  through 
this  \v»»  will  l>e  united  n(ion  the  reiina  when  the  eye  is  at  rest. 
But  the  ciliary  muscle,  by  rendering  the  crystalline  \oun  more  con. 
vex.  may  habitually  ovcrootne  and  ci>iici-al  half  of  this  hyperrfie. 
tropia,  in  which  cam  il  is  sniil  to  i-cnderil  Intent,  leaving  tlic  other 
half  manifest-  The  [wrsmi  wmild  then  sny  (hut  n  convex  lens  of 
16  inches  fbval  length  improved  distant  vision,  while  n  stronger  one 
retiderod  itohscnre  ;  and  it  would  still  be  nni-ertninhow  miiehtha 
ciliary  muscle  was  acting,  and  how  much  hyiicniiotropia  was  reo- 
dcred  latent  by  its  means.  This  difficulty  is  overcome  by  the  use 
of  atropine,  which  for  a  time  paralyzes  the  accomrjmdation,  nud 
bringw  the  latent  hypcrmclropia  into  view  For  this  purpo.se  the 
solution  of  atrotiine  or  of  its  sulphate  should  be  of  the  strength  of 
at  least  ronrgratiis  to  the  ounce,  atnl  a  targe  drnp  should  he  placed 
in  the  eye  two  or  three  limea,  al  intervals  of  an  honr.  the  last  np. 
plicution  lieiiig  made  about,  two  hnurs  before  the  time  of .  xamina- 
lioti.  Young  siibjccin  will  sonietimoit  entirely  conceal  even  very 
high  degree*  of  by  pt-rmetropia.  and  will  rt'jcct  the  weakest  convex 

<  (Tbi*  n  n«C  *ulelly  correct,  f-ir  the  roaiKiii  thui  tlia  podli-m  ot  Uie  corrMtlni; 
K1>m  !*  tiiilf  Ui  iiK'li  or  (o  in  frunt  <if  tlif  vy».  The  bHuhI  miimU  U  »-ini"wliut 
tnu,  and,  w(i  Ui»  olbT  h»nd,  thi-  hciunI  t)y|wrincir»|ilH  la  «t>nieBhat  grvatfr  tlinn 
t'lC  valiw  of  tbu  MrriK-itiig  g1»—  ] 
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glasfi  until  utropine  >ia»  bvoii  used.  Without  atropine,  lion-cvor, 
wcshiiil  oHvii  tiiul  ihiit  «oiii4;  wuak  «»ivox  gln«8,ftii  »  SO  or  Stt-inch, 
improvt-ft  iliAitiut  vi«oii,  nmi  wo  then  my  thnt  there  ii>  innnif*»t 
lu'i^ierrnctrnpiH  oijnfll  to ,'(,  or  y^.  After  ihe  atn>pine,  wc  iii»y  find 
that  a  convex  of  fifteen  or  eighteen  inc^hes  ia  reciuire«i.  nn<l  w<?  aay 
that  the  total  hv[>eriiiotrnj.ift  i^  of|nftl  lo  ,',  or  ,'«.  The  liitieronce 
between  the  niainfoitL  and  the  total  is,  ot'coBrwe,  the  amount  which 
is  latent,  nnd  this  atlbrda  the  nieasui-G  of  the  nocommodation 
eflopt  which  is  h:il)ilii:illv  made  when  the  eyea  are  directed  to  dift- 
tant  ohjects,  and  which  is  much  increased  when  thejr  ure  directed 
to  near  ones. 

For  ostiniatinff  the  convfrgciice  we  require  pairs  of  pri>tiHS,  one 
of  whifb  ii*  pliitrcd,  with  its  hase  inilwards,  liofore  wu-u  «>■*'■  unlil 
the  iiili-nial  recti  inusclei*  can  no  longer  fuse  the  two  iinug*^  into 
one,  jtnd  rloithlc  vision  is  the  result.  The  moft  jiowcrful  priiints 
which  ean  be  overeonie,  so  as  to  ninintnin  single  vJ«ion  of  an  ob- 
ject in  spite  of  them,  furnish  the  niensnre  of  tlio  strength  of  the 
convergence  faenlty.  Perhaps  the  best  t«st  ob|«et  is  a  lighted 
candle,  in  an  otherwise  darkened  room,  at  a  distance  of  aix  or 
eight  feet  ft«in  the  spectator.  The  prisma  are  named  by  their 
angular  measurement  in  degrees,  so  that  the  higher  numbers  are 
the  stronger,  and  whole  numbers  are  useil  luaUjail  of  fmcttoiis.  If 
tlie  eye*  can  overcome  ii  pair  of  seven  degree*,  and  arc  beaten  by 
ft  pair  of  eight  degroc-i,  we  say  tlnit  the  total  convcrgonco  i«  equal 
to  fourteen— the  sum  of  the  liight^t  jair  which  can  be  cOltquored 
by  the  nmKeles. 

In  estimating  cither  myopia  or  hypcrmutropia,  it  will  eometiiucv 
happen  that  the  [nitient  linds  it  dilfieull  to  decide  bclwcvn  two  or 
til  roe  lenses  of  noiirly  etiual  ])Ower.aiid  gives  tlie  prefurencc  now  to 
the  stronger,  now  to  the  weaker  of  them.  When  this  is  so,  we  mnat 
9u«pc-i:rl  the  pri^^nce  of  the  complicated  form  of  ametropia  which 
ie  ^;llle^i  astignmtism  [or  Bometiuics  of  accommodative  snaeni]. 

The  surface  of  the  cornea  is  not  always,  or  even  usually,  a  jior- 
tion  of  H  jicrfect  sphere.  If  we  draw  two  imaginary  lines  bi:<«ct- 
ing  it,  one  vertical  and  the  other  honzontal,  and  call  them  tbo 
vertical  and  horizontal  meriiliaus.  we  may  ca«ily  find  that  there 
is,  in  most  eyes,  a  slight  ditterenec  in  the  curvature  in  thcM  two 
directions,  [f  the  eye  is  emnietmpie  in  one  of  the  meridinns.  it 
will  prohahly  be  slightly  ametropic  in  the  other;  and.  if  anw- 
tropic  ill  liotli,  there  will  still  he  a  ilitfcrcnce  between  the  two.  It 
has  been  surmised  that  by  this  arrangement  tbo  eye  is  prest^rved 
fiT)in  ever  Iwing  uiwoninin*Iate<l  so  precisely  for  the  plane  of  »  »ur 
face  us  to  lose  all  dotinitiou  on  either  side  of  this  plane;  that  it  ■ 
gains,  inileed, something  of  the  nuality  which  is  called  penetration  I 
in  miciiwcojiic  object  glasses.'  lie  this  sis  it  may,  the  difference  is 
almost  nnivei-sa!,  and  makes  itself  felt  by  the  circumstance  that 
few  {leople  have  precisely  the  same  vision  for  horizontal  as  for 
vertical  tines.     In  many  instances,  however,  the  nicridiana  of 
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greatest  and  least  curvature  are  not  exactly  vertical  and  horizon- 
tal, bat  occupy  some  interme<liate  positions,  though  always  at 
right  angles  to  each  other.  The  eil'ect  of  the  difierenee  between 
them  is  that  the  eye,  as  a  whole,  has  no  single  focus;  and  hence 
it  is  said  to  be  aatie;niattc. 

When  astigmatism  is  present  in  any  marked  degree,  its  eflect 
npon  vision  is  to  require  two  separate  accommodation  eft'orts  for 
the  dift'erent  aspects  of  every  ohjcct  which  is  looked  at.  If  we 
take  small  type  as  the  object,  and  the  form  of  astigmatism  in 
which  there  is  more  hypermetropia  in  the  vertical  than  in  the 
horizontal  meridian  as  an  example,  the  horizontal  bouiidariea  of 
every  letter  will  require  a  greater  accommodation  eft'ort  than  the 
vertical  boundaries,  as  if  the  former  were  nearer  than  the  latter. 
Each  letter,  under  such  eircumBtanees,  has  first  to  be  defined  from 
those  before  and  after,  next  from  those  above  and  below  it.  The 
muscle  of  accommodation,  by  this  necessity,  is  called  uix>n  for  an 
indefinitely  greater  etlbrt  than  would  be  involved  in  the  main- 
tenance of  even  a  higher  degree  of  constant  exertion ;  and  fatigue 
ia  soon  experienced.' 

In  the  case  of  all  the  muscular  eftbrta  which  are  necessarj'  to 
clear  vision,  fatigue,  by  producing  relaxation  of  muscle,  produces 
also  dimness  of  sight.  The  myope,  who  can  no  longer  maintain 
the  degree  of  convergence  which  ins  imperfection  demands,  sufiers 
from  double  vision,  which,  although  seldom  sufKcient  to  give  two 
separate  and  detached  images  of  each  word  or  letter,  is  yet  suf- 
ficient to  obscure  its  outlines.  The  hyjiermetrope,  or  the  astig- 
matic, who  can  no  longer  maintain  the  necessary  accommodation 
etfnrt,  loses  the  outlines  in  a  similar  way,  altliongh  from  a  differ- 
ent cause.  In  either  case  the  eyes  are  first  said  to  "ache"  [or  to 
feel  tired],  and  then,  if  work  is  continued,  vision  becomes  misty 
and  dim.  Excessive  nervous  and  muscular  effort  produce  active 
hypenemia,  followed  by  passive  congestion ;  and  mental  anxiety 
often  aids  these  {4ljilcHl  changes  in  simulating  or  in  producing 
disease.  Of  the  former  effect,  when  I  come  to  speak  specifically 
of  myopia,  I  shall  have  to  cite  a  very  remarkable  illustration. 

As  might  reasonably  be  anticiimted,  the  power  of  the  eyes  to 
maintain  muecular  effort,  or  to  endure  the  strain  consequent  upon 
a  severance  of  the  natural  harmony  between  accommodation  and 
convergence,  is  greatly  dependent  upon  the  general  vigor  of  the 
system.  The  lialf-starved  needlewoman  breaks  down  utterly  be- 
fore ft  requirement  which  would  scarcely  Imj  felt  by  a  healthy  and 
weli-nourished  person.  And  on  this  general  principle  it  frequently 
happens  that  a  physical  defect  in  the  eyes  may  exist  for  many 
years  unperceived,  and  may  be  suddenly  brought  into  prominence 
by  some  change  in  external  circumstances  or  in  general  vital  ac- 
tivity. In  the  m:!nner  already  stated,  the  power  of  accommoda- 
tion, and  hence  the  jiower  to  overcome  hy^wirmctropia  or  aatignia- 

cnce  for  the  vertical  limbt  i>(  th«  prinlud  luUura.J 
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ti«m,'  diminishes  grailually  with  advancing  lifo :  but  tliis  enirliial 
diriiiiintion  may  -twil  on  almost  unperoci \-ed,  nnd  may  tiret  ninke 
itwlf  tV'St  afti^r  sotih;  iiliM?*«  or  awident,  or  al'twrsoine  period  of 
nnusiial  iiiwitul  or  bodily  BXert'mn.to  the  direct  influence  of  wbicli 
■■  may  then  be  erroneously  attril)m<.-J.  I  have  many  timtH  seen 
*c»  in  which  an  ohvloiiH  phyaical  defect  ba<t  been  overlooked  op 
"riither  had  not  been  hwkod  for,  becanso  it  was  BuniHised  thni  a 
rcrent  impainuont  of  vision  could  only  be  due  lo  cms*-*  newlv  iu 
operation 

Piwccding  from  thew  i^ncml  principles  to  the  mnnaeometit 
particuiur  defeots.  we  tind  thai  t  liu  Minplcttt   fnnn  of  discord  li^l 
tweeti  the  niuscnlar  actions  of  the  eyvs  i»  that  which  occnrs  in 
ordinary  presbyopia.     In  this  condition,  while  the  itnidiial  har-l 
eniiig  of  the  lens  regiiires  constantly  increasing  "ceniunuvlaiion       I 
cft'orl  to  produce  a  given  effect,  no  similar  olwtacle  la  onwB,e<I  lo       ' 
the  procliiction  of  converfieiice.     The  it-snlt  is,  ihat  the  two  fane-       ! 
tiouft  can  no  longer  work  harmonionaly,  and   that  sensations  of      ' 
f«tit;iie  and  struininK  art^  produced.     I^t  ua  asauine  that  eiirhteen      I 
intbes  is  the  nornml  muliuf;  dixtimce  for  an  adult,  and  thai  pre- 
cisely  parallel  efforts  arc  a-qwircd  to  accommodate  each  eve  for 
and  to  converge  bolb  eyes  to,  that  distance.     Al>er  a  while  dm^      ' 
byopia  steals  on;  and  then  rhe  patient  requires  as  nmcb  acTO^__i 
nindation  etfort  tu  give  clear  vision  at  eightwn  inches  as  woulflM 
formerly  have  suttiivd  to  give  dear  vision,  say.  at   twelve  inchesT^ 
If  he  maintains  hi-i  eigbteen-inch  reading  distance  be  increases  liij     i 
accommodation  effort  by  one-half,  while   his  e«nverecuce   effort 
remains  unchanged.     If  he-  retains  his  original   accommodatiiMi 
effort,  nccepliiig  its  snniller  result,  and  movnig  hix  b<nik  to  a  dis-     I 
tmicc  of  twenty-seven  inches,  he  then  rec^nires  tadiniitiish  hiacon. 
vergi-iiee  effort  by  one-tliiid.     In  either  ca«e,  ho  distnrljs  the  nat- 
ural biirmnny  between  tlii'  two  fnuclioiis;  ami  soon  RufTera  from 
pain  or  iuoonvenionce.    Ttie  pinu.  it  must  baobMervod,  is  iirxKlnt^ 
Bolely  by  excess  or  pcrversiim  of  muscular  cflbct.and  not  at  all  bv 
imperfci-t  seeing.     Failing  sight  pfr  *-. as.  for  example,  in  the  ca»ij 
of  progressive  atrophy  of  the  oijlic  nerve,  is  puinles« ;  and  pain  is 
only  felt  in  thono  cases  in  which  vision  is  itnproved  no  loii<»  as  a 
certain  muscular  effort  can  be  iiiain tallied.    The  fact  thai  t  bo  eve* 
ache  after  exertion  may,  as  a  rule.  be_  taken  t<>  prove   that   tlie 

Eaticnt  Barters  from  an  iniperfectioii  which  cjiti  be  relieved  or  cured 
y  the  aid  nf  optical  means  alone. 
It  htt*^  lonjj  been  the  enstoni,  in  the  treatment  of  presbyopia,  to 
comnieni*  with  very  weak  convex  sjiectacles.  and  to  advise  their 
use  only  by  artificial  ligbt.  After  a  few  months  or  a  year  these 
spoctacles  no  longer  meet  the  difficulty.  They  are  then  us<>d  bv 
(hiviight.iind  ft  stronger  pair  obtained  lor  the  evoninE;,  It  is  fouiKl 
tbiit  tlin  presbyopic  eyes  beeonie  tired  and  strained  wltlioui  glasaee, 
and  that  they  also  become  tired  and  strained  if  the  glasses  wor   ' 
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are  either  too  weak  or  too  Btrong.  The  ralionale  of  this  deserves 
s  moment's  coDsideration. 

When  presbyopia  first  becomes  an  inconvenience,  it  does  so 
eimiily  on  account  of  the  breach  of  harmouv  between  uecomnio- 
dstion  and  convergence.  The  newspaper,  hefd  at  eighteen  inches' 
distance,  requires  as  much  accommodation  eflbrt  as  would  have 
BufSced,  a  short  time  before,  for  a  distance  of  [say]  thirteen  inches, 
bnt  it  still  requires,  of  course,  only  the  old  convergence  effort  for 
the  actual  distance  of  eighteen  inches.  The  eyes,  therefore,  may 
be  regarded  as  accoramodnting  for  thirteen  inches  whilst  they  are 
only  converging  to  eighteen  A  convex  lens  outside  the  eye  rests 
the  accommodation  By  rendering  an  equivalent  quantity  of  in- 
creased convexity  of  the  internal  lens  unnecessary.  A  lens  of  forty- 
five  inches  focal  length  almost  precisely  represents  the  difference 
between  accommodation  for  thirteen  inches  and  for  eighteen  ;  and 
such  a  lene,  therefore,  restores  the  equilibrium  which  has  been 
distarbed,  and  renders  the  accommodation  eSbrt  and  convergence 
effort  the  same.  Anything  less  than  this  would  fail  to  remedy 
the  inconvenience;  and  anything  stronger — a  24-incb  lens,  for  ex- 
ample— would  be  an  over  compensation,  which  would  require  an 
accommodation  effort  less  than  that  of  the  convergeuce,  and  would 
produce  strain  by  this  new  disparitv.  If  prcBbyopia  were  a  fixed 
instead  of  a  progressive  affection,  the  i5-ineh  ieuaea  would  cure  it 
once  for  all.  In  actual  fact  they  only  correct  the  accomplished 
portion  of  a  progressive  change,  and  they  leave  the  eyes  still  on 
the  threshold  of  presbyopia,  compelled  to  use  a  considerable  ac- 
commodation effort.  After  a  time  this  again  creeps  so  far  ahead 
of  the  convergence  effort  that  the  disparity  once  more  becomes 
painful,  and  then  stronger  apectacles  are  required  in  order  to  re- 
dress the  balanca  An  eminent  man  of  science,  now  deceased, 
wrote  many  years  ago  an  article  in  the  QuarterCi/  Jieview,\n  which 
he  laid  great  stress  upon-  the  evils  incidental  to  increasing  the 
power  of  the  glasses  used  in  nreabyopia.  His  counsels,  although 
they  had  no  root  in  facta,  aank  very  deeply  into  the  public  mind; 
and  it  has  become  a  prevailing  superstition  that  glasses  of  too 
great  strength  are  above  all  things  to  be  avoided.  It  ia  true  that 
a  pair  of  glasses  will  produce  uneasy  Benaations  as  soon  as  they 
are  strong  enough  to  relax  acL-ommodation  in  excess  of  the  relaxa- 
tion of  convergence ;  but  proof  that  they  do  no  other  harm  is  fur- 
niehed  by  the  daily  experience  of  watchmakers  and  other  work- 
men, who,  all  their  lives  long,  constantly  use  a  glass  of  high  power 
for  one  eye  only,  and  never  suffer  from  doing  so,  Tiie  other  eye 
being  closed  or  diauaed,  no  effort  of  convergence  upon  the  near 
object  is  called  for ;  and  hence  the  ease  of  relaxed  acconmiodation 
brings  in  its  train  no  eom}>enaating  diaad vantages. 

A  moderately  atrong  convex  lens  is,  of  course,  in  many  respects 
much  more  advantageous  than  a  weaker  one.  The  strong  lens 
allows  the  object  to  be  brought  ao  near  to  the  eye  that  the  latter 
receives  abundant  light;  and  thegreateren]ar;;ementof  the  retinal 
images  affords  increased  faciliticB  for  recognizing  their  nature.    A 
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person  wboso  prrabyopia  was  but  jiiet  beginning  to  make  irself  felt, 
iind  who  wonlii  not  Iwar  sj^otaclw  of  a  liiglier  power  than  al>oat 
90  invhM  focal  Icngtii  williotit  inconvenience,  tvoiilil  find  tin  1S-ineb 
reading  Iei»t.  for  one  eve  only,  {lerfectly  delightful.  It  would,  if 
we  take  ix'wding  ns  an  illnMnition,  i-oiivi-rt  a  badly  printed  tH-tavo 
page  into  the  semltlitin'o  nf  a  well-prinU><l  tjiiarlo,  enlargiiie  tho 
chnriu'terA,  bri^htoniritf  tiie  seneral  suHaoc,  utitl  rentloring  it  easy 
to  read  in  a  cnrh|iara1ivflr  dnn  or  failing  light. 

The  deflideratnni  of  the  presbyo|jic,  thei-etore.  is  a  means  which 
shall  relieve  the  convergence  atrain  incidental  to  a  pair  of  strong 
lensea,  and  shall  thus  render  practicable  the  employment  of  aucc- 
tacle*  which  will  give  rest  to  the  accnmmodation.  The  pritiemi© 
oil  which  this  might  be  eflbcted  was  tirst  jiointed  oat  bv  Dr. 
Girnud-Toulon ;  but  it  wa«  roservwl  for  Dr.  SclietHer,  of  ]5rnn9> 
wick,  in  a  treatise  which  I  translated  a  few  years  ago,  to  work 
out  the  problem  to  it«  Holuliou,  and  to  call  attention  to  some  of 
the  various  detailti  whicli  it  is  nec-eswary  to  eonsider.  trnfortii- 
nately.  Dr.  ^elieDler  is  not  himself  a  practitioner,  and  lias  bad  no 
op|rf.rtnnity  of  checking  his  conelnsions  by  aetiial  ex|H?rience.  It 
will  lie  ne<'<w>mry  tirst  to  explain  what  the»e  conclusions  arc:  aud 
then  to  mention  certain  obataclea  which  stand  in  the  way  of  their 
general  application. 

!  have  already  incidcninlly  referred  to  the  effect  of  prisms  in 
modifying  the  action  of  spherical  glasses;  and  of  this  effcet  wc 
have  a  familiar  iiluslration  in  the  eonimnn  stereoscope,  in  whifh 
the  magnify! II i;-uinsses  are  also  i)risniatic,  and  enable  tlie  spc-taior 
to  look  easily  with  Imth  eyes  at  a  surtace  only  four  or  tive  iiiche-s 
distant.'  The  deileclion  of  light  by  a  prism  is  of  such  a  nature 
that  any  object  seen  thrnngh  one  hatt  its  apparent  position  movctl 
towards  the  side  to  which  the  edge  of  the  prism  is  turned.  I.e( 
us  suppoiuj  that  tho  object  is  placed  exactly  in  the  middle  line  in 
front  of  tho  observer,  and  so  tliat  a  straight  line  drawn  from  it 
wonW  strike  the  niot  of  his  nose.  If  the  left  eye  is  tlien  closwl, 
and  a  prism  held  before  llic  right,  the  npi>ftrenl  position  of  the 
object  will  be  altered  If  I  he  edge  of  the  prism  is  turnLil  out  wards 
towards  the  temple,  the  object  will  ajipear  placed  more  towards 
the  right  of  the  s|)eetator  tlian  its  actual  poaition.  If  the  edgit  is 
turned  towards  the  nose,  the  object  will  be  disiilnced  lowanls  the 
left.     Tlie  degree  of  displacement  will  depend,  of  course,  on  the 

'  [The  >-irHi.'t  of  ihn  dacpntrMoi]  or  pri*iBSt(a  Imims  or  Ih*  comraMk  nrrraclint 
«ti>rp«f(<»[ii-  i>  to  pnnlit-i  tilt-  lu'u  vytw  rcniovlivolv  to  fM  dulinctlT,  wilhoat  •cvoni- 
in'iiliitivr  ctTiirl,  mid  with  [niriillcl  vitcijil  mxvi,  Rnd  (n  to  fitui  \aCo  tli*  MIu*i>tt  fa- 
i-i>|tti<in  iif  iin  ncttial  lilMniii  nbJM't,  tw»  pi>:lum.  repre*«it>fiB  lli<^  (Uclillj  diCpttot 
■■|"-('l>  ur  till'  objci'l  (u  II  wiiulcl  ii|i[>niir  Ui  fui'h  o(  tlic  (WO  avci  linRly,  and  itbci^ 
n<-iir  llic  fiii'l  of  lli«  [cnirt,  urxl  Ht  ii  ill>tnni:i<  t'rniTi  narh  olli*r  ^nator  Ihaa  III"  •lir- 
liinni  IjntwiM'ti  lliii  cHiiliw*  i>f  tli<^  ivhi  t^^rn,  Tliu  |i roof  of  tJi i*  <I»li.-mi>ril  i*  furni-iin) 
by  nicmurlng  any  ordiniiry  ■ti-rPMi«>iiit'  »I»1p,  ii|ion  wliirh  ih*  diilane*  b«i*t«ii 
cornviiomliiiK  pninU  o[  ilin  ivni  {liciurM  wtU  bv  tfmnA  \a  bo  akml  (I>r*«  inche"  '' 
whilo  til'  aviTHj^o  diMniM'i'  of  tl>«  ci'tilrtK  .if  lli*  two  |iu|iiU  it  nnly  nluul  (wo  i 
fimr-lPiilln  intli«.  If  wp  rfmoiint  the  two  i.ictiir«  ni'nrer  U«rlh«*  (»«t  2  i  ini 
Hpflnl  a  |inlr  of  -f-  ^  "'  i  ippctiii-lM  cnnlriilly  iiliiTd  liuriini  lbi.>  <>v«4  sill  t>t  (bi 
|Hirr«i.'ll]r  to  fiillil,  for  tii«  ri-diiocd  ilidv,  Ihn  rtiiictinn  of  n  itcremcojw.] 
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diBtaiice  of  the  object  and  on  the  angnlnr  measurement  of  the 
prism;  bat  assuming  that  the  object  is  eighteen  inches  from  the 
root  of  the  nose,  anu  that  the  centres  of  the  eyeballs  are  sixtj-six 
millimetres  (rather  less  than  two  inches  and  five-eighths)  apart,  a 
prism  of  seven  and  a  half  degrees  of  angular  measurement,  with 
Its  edge  outwards,  will  bring  the  object  to  be  apparently  opposite 
the  riglit  eye  when  in  a  state  of  repose ;  that  is,  will  cause  an  ap- 
parent deviation  of  thirty-tliree  millimetres.  In  other  words,  in 
order,  through  such  a  pnsm,  to  see  the  object  placed  ae  described, 
the  eye  must  be  directed  straight  forwards,  with  its  convergence 
absolutely  at  rest.  If  a  similar  prism  is  placed  before  the  other 
eye,  this  also  will  be  influenced  in  the  same  manner  ;  and  single 
vision  of  the  near  object  will  only  be  gained  when  the  axes  of  the 
two  eyes  are  parallel,  and  all  the  musclea  of  direction  are  passive. 
At  the  same  time,  as  the  object  is  really  only  eighteen  inches  dis- 
tant, the  rays  proceeding  from  it  require  an  effort  of  accommoda- 
tion which,  in  repose  of  the  convergence,  would  very  soon  become 
{lainfnl  or  fatiguing. 

Let  Hs  now  add  to  the  supposed  prisms  it  pair  of  convex  lenses 
of  18  inches'  focal  length.  Tbe  effect  will  be  that  the  lenses  will 
remove  all  need  for  tbe  exercise  of  accommodation,  while  tbe 
prisms  remove  all  need  for  the  exercise  of  convergence;  and,  as 
far  as  regards  an  object  eighteen  inches  distant,  the  two  eyes  may 
look  at  it  for  an  indefinite  time  without  muscular  exertion.  The 
lenses  may  be  ground  ujion  the  prisms  by  giving  the  necessary 
convexity  to  their  surfaces;  and  we  then  have  what  Dr.  SchefHer 
has  called  "  orthoscopie  "  siiectacles. 

The  precise  nature  of  these  combinations  will  perhaps  be  ren- 
dered more  apparent  by  reference  to  Dr.  Scheffler's  diagrams  of 
orthoscopie  convex  and  concave  spectacles  re3|)ectively.  In  Figs. 
107  and  108  the  simple  actual  object  a  is  displaced,  by  means  of  the 
lenses,  to  the  distances  j'/,^'(/';  and,by  means  of  the  prisms,  in  the 
directions  g  e  g'e.  There  is  presented  to  the  eyes,  therefore,  look- 
ing through  the  orthoscopie  spectacles,  instead  of  the  single  actual 
object  n,  a  single  apparent  object  f,  and  the  eyes,  looking  at  a 
through  tbe  spectacles,  are  in  precisely  the  same  condition  as  if 
they  were  looking  at  €  without  spectacles. 

It  is  manifest  from  the  foregoing  that  every  j)ower  of  lens  has 
a  corresjtonding  angular  measurement  of  prism  which  stands  in 
the  "orthoscopie"  relation  to  it;  and  hence  that  orthoscopie  spec- 
tacles may  be  made  of  any  focal  length.  But  in  practice,  since 
the  angular  measurement  of  the  prism  increases  nipidly  as  tbe  focal 
length  of  the  lens  diminishes,  and  since  tbe  increase  of  the  prism 
implies  a  great  addition  to  tbe  weight  and  the  thickness  of  the 
glass,  the  range  of  available  powers  is  very  limited.  I  myself  pre- 
scribe only  four  varieties,  and,  for  tbe  great  majority  of  cases,  only 
two.  I  take  as  the  unit  of  power  a  lens  of  the  focal  length  of  240 
centimetres,  and  the  successive  stejis  are  equal  to  two,  three,  four, 
five,  and  six  such  lenses ;  while  every  unit  requires  a  prism  of 
nearly  one  degree  and  a  half  angular  measurement.     The  effect  of 
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the  firat  and  eccotid  of  tins  eerk'x  upon  accummodation  is  almofit 
too  slight  to  require  tlio  itid  of  a  t>rt>tiii  for  tbi*  reliof  of  tbe  con- 
verguuvv:  tbu  tbird  bai'dly  inugiiiHiM  tnougli  to  give  tbe  full  ad- 
vntitKgi!  of  nil  orlhoscopic  conibiriHtioii ;  aud  iu  the  sixth  the 
tliickuus»  of  the  glu»«  i»  ml  ready  becomitig  nu  iitoouvcuiuuov.     But 


FiO.  107. 


Fic-itn. 


tbe  fourth,  a  convex  lens  of  sixty  t-cntiTiiotrea  focal  length  on  a 
priifni  of  sis  degreea.  and  a  lifth,  a  lena  df  lortj-^ighl  ocnitmetrcA 
oil  a  pricni  of  eoven  and  a  half  degrees,  are  oniiibinat.iop»  of  niacb 
iirai'tiiial  vahie.  On  ncoonnt  of  tne  ditJureneefi  between  Knglish, 
French,  Jtud  Gcrniiin  inches,  I  prefer  to  state  the  foeal  length  in 
writihietit^a,  but  the  ftilloiving  table  gives  the  exact  valae  of  all 
the  factors  in  the  uonibiiiatiuua  iiivntiuued  above: 


Nuinlwrof 

Funl  l*n|tlli  <ir 

Ivm  1  n  truUtu* 

Mlt>. 

Fwal  iBnitlh  nf 

trnii  111  KaeiM 

luclua. 

Ani[utirnMiujrrai«olorf>lHiit*rnnB 
Chn  otthowapl«  nHDtilnaLlon   «bia 
tiio  «utta  t>(  Ui*  Vfia  ki*  H  ull- 
llmMru  aiiarl. 

0 

240 
[--■O 
80 
60 
48 
40 

44  28 

3:!.  in 

17,73 
14.  T8 

]•     iSf     10" 
2»     0»'    2»" 
4"     27'     81" 
fi"     6B'    M" 
:•    aa'    14" 
8"  ay  a»" 

Xeither  the  ftccommodation  nor  the  convergence  is  afl«ct«d  b; 
the  small  quantities  exjireesed  by  deeiniaU  or  odd  minntes  una 
seconds  in  the  tabic :  and  my  com bi nations  4  and  5  are  preecribed 
.simply  as  convex  ejK^ctaules  of  2'i  Paris  inches,  or  of  18  Paris 
inches,  on  prisnis  <if  hx  or  of  seven  and  a  half  degreea.  The  test 
of  such  glasmM   being  perfectly   "  urthoscopic "  >s  that  the  two 
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lenses,  when  &xed  in  tbeir  frame,  sboald  cast  only  a  nnele  imaee 
apon  a  acreen  placed  at  their  focal  len^h  :  and  hence  they  ro^aire 
careful  adjostnient  on  the  part  of  the  optician.  The  reason  why 
they  should  cast  only  one  imase  is  that  each  prismatic  leiis  is.  in 
point  of  fact,  an  eccentric  portion  of  a  lareer  leus,  as  ehown  in  the 
two  sectional  dia^Tama  in  rig.  109.  in  which  tTie  portions  c  D,  E  F, 
of  each  of  the  single  lenses  a  b.  represent  pttir^  of  prisniaric  lenses. 
They  are  the  portions  through  which  the  two  eyes  would  nspec- 
tively  look,  if  a  lens  of  aboot  foar  inches  in  diameter  were  btrld 
np  before  the  &ce  with  its  centre  opfiosiie  to  the  root  of  the  nose. 
The  single  lens  itself  would  f^irodace  only  a  ringle  imaee  at  its  focal 
point ;  and  hemv  it  is  manifest  that  its  two  eccentric  portions 
will  prodnce  only  a  single  im^e  at  the  same  point,  or  ratber  will 
prodace  two  images  wbich  will  coincide  absolately.  so  long  as  the 


Fk    I*. 


two  separate  lenses  bear  to  each  other  pre«:-ise1y  the  same  relatire 
position  which  they  bore  a^  coic[<rn»ent  inns  of  the  larger  t«*= 
from  which  tbej-  were  taken-  It  i§  only  in  this  relative  jowTino 
that  the  two  lenses  are  ~orlfaoMoi>io.~     The  diagram  in  rig.  11'-' 
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gives  a  front  view  of  a  large  leni.  ccwrex  or  coneare.  from  which 
three  pair*  of  eooentrie  1******  hav*;  l^ien  cat.  Tltese  tLr«ie  pmi%. 
while  they  letain  tht^r  origirtal  relntive  positioDS.  as  shriwn  by  litt 
dark  linea,  woahL  if  that  ux^aiil«d  in  a  spectacle-frmiDe.  be  tirtiKi- 
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8PO]iir.  TIte  pair  a  a',  which  are  shown  bv  the  ilntted  Hii«  as  tin- 
diily  approximated,  il"  thus  niutintvd,  woulil  prothipc  croswJ  double 
images  at  thi'ir  f<H-ul  length.  The  [mir  d  ii',  whit-h  iirv  uhowii  by 
th«  dotted  1iiie»  as  nu<iuly  sc]iaru1od.  would  fUTKhitto  [loruouyiiiou* 
douhk-  ittiui^H;  mid  thi>  ]«iir  C  r',  i-Mvh  vitv  "I'  which  i*  8hown  by 
thf  ddtlod  lirii-s  u*  Imviii^  niidcrtrono  niUilion  islioui  mi  anici-o- 
]io>>1<.-rior>ixii>,  would  ili^jilucu  lljcir  n>)4|xti-itve  tiiiazi^  u|>wHnU  nm) 
dowiiwAi-dtt.  The  IhiiIi  of'ili«>  jinir  a  a  iiii^Iil  lie  overcome,  »t  the 
voat  of  »onie  tatigtu*.  by  the  external,  and  thiit  of  the  pair  n  b'  hf 
the  internal  recti,  mid  each  j-uir  might  be  suitable  for  some  ab- 
normal state  of  muscles;  but  the  double  images  caused  by  the  dis- 
placement of  c  c'  could  not  In?  coniliiiicd  by  any  ordinary  move- 
ment  of  the  eyes,  and  the  glasses  would  b«  ti#dess  under  all  cir- 
cumstances. It  is  iminife«t  that  a  small  amount  of  mrelc«snes«  in 
trimming  and  setting  |irismati<.- Icnsos  tnitclii  bring  alH>ut  this  very 
L-ondition;  and  pri^matiu  ^i^ieutaelca  should  novi-r  bo  um^I  unless 
their  two  imaifot*,  even  if  not  i-cfiuired  to  becoincidetit,  ureat  liiast 
on  tlib  mmii  boriitoulnl  line. 

Tlic  majorily  of  presbyopii'  jicrsoiis  are  not  called  Ufton  for  any 
great  or  prolonged  employiuent  of  tbiir  eyes  ujmn  near  or^mall 
objw'ts,  and,  beconiinir  gradually  habituated  to  the  altered  reliiiinn 
between  aocomniodaimn  and  converjietice  which  [relatively  strong] 
common  spectacles  produce,  ihey  are  able  to  use  them  either  with 
entire  comfort,  or,  at  ali  events.  siitKciently  for  their  retiuirememis; 
and  they  »my  always  be  jH-rniitted  to  have  jiower  enough  to  ena- 
ble them  to  see  without  seiisil.le  exertion.  I  never  reconmicnd  Mm 
use  of  weak  cotiiniou  s|ii'ctaclt*.  which  leave  the  giaiieiit  strajc* 

fling,  as  it  wore,  lui  llic  very  brink  of  Ids  intirmity,  and  corn|«l 
ini  nlways  lo  exert  bitt  ocular  uiusdvs  to  the  full  measure  of 
tliuir  powers.  It  is  better  to  begin  with  -I-  »'a,  or  eveii  +  j',.  than 
with  tiio  T  Vm  or  +  ,'j,  or  even  +  A-*"  "f'en  reco  in  mended  by 
spt'cIacliwelUT*  to  their  oustouiors  under  the  ilelusive  iiaiii«  of 
"deiirers;''  an<l  it  will  generully  l>o  luund  that  the  ojirly  usv  of 
adequate  gmwer  is  a  nouRre  of  much  oond'orl  and  pleasuiv  i^flt 
when  the  preabyopio  [lerson  is  conijielleil  to  use  tlic  eyea  for  many 
hours  together  in  occupations  which  re<)nire  near  and  ao^unite 
vision;  and  espe(.-ially  when,  as  often  hapiiens,  one  result  of  snch 
occupations  has  bt>en  to  disttirli  the  original  harmony  of  the  ocular 
muscles,  and  to  destroy  the  natural  baTance  of  tlic-ir  powers;  then 
the  common  glasses  often  fail  cither  to  ali'ord  ease  or  to  [lermit 
proluTigcd  seeing,  and  it  K-comcs  nuce»!*iiry  to  introduce  the  pris- 
matic element,  and  to  study  the  leijiiiicniunis  of  the  convericencc 
as  well  as  tho^  of  the  necommodation.  In  many  such  cases  s 
pair  of  ortboacopic  spectaeles  will  enable  the  patient  to  read  fi»r 
lioun*  without  an  unpleasant  scnaation,  on  the  ttolc  oondilion  that 
bit*  l>oi)k  ifl  kept  at;  or  jnat  a  little  wittni;,  the  focal  lemrlli  of  the 

firianmlic  lenses.  There  is  a  p*?rfect  absence  of  efl'ort,  as  if  he  were 
noking  at  the  far  horiiton ;  and  the  aensationa  of  strain  which 
sometimes  attend  npon  common  spectacles  are  entirely  removetl. 
The  only  inconveuience  is  that  the  surface  of  the  page  is  made  to 
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appear  Bomewhst  convex ;  but  this  soon  ceases  to  be  observed. 
In  other  cases  the  orthoscopic  glasses  not  only  fail  to  afTord  relief, 
but  they  even  increase  the  discomfort  which  was  before  experi- 
enced. When  this  occurs,  some  other  combination  of  lenses  and 
prisms  is  indicated ;  and  Dr.  Seheffier  has  constructed  an  elaborate 
series  of  formulie  for  culculatine  such  combinations  npoD  the  basis 
of  separate  trials  of  the  refraction  and  of  the  convergence  power. 
The  fact  is,  however,  that  the  convergence  power  is  vury  dithcult 
to  determine,  partly  because  it  may  vary  from  day  to  day  and 
from  week  to  week  in  accordance  with  variations  m  the  general 
muscular  tone,  and  partly  because  the  aiirKeon  is  dependent  upon 
the  accuracy  of  the  statements  made  by  the  patient,  who,  in  the 
greater  number  of  instances,  has  never  learned  to  be  accurate.  I 
nave  had  an  instrument  constructed  whicli  promises  to  reduce  the 
measurement  of  convergence  jxuver  to  a  matter  of  great  simplicity, 
and  to  aftbrd  a  means  of  chet^king,  in  some  measure,  the  correct- 
ness of  the  patient's  statements;  out  I  refrain  from  publishing  a 
detailed  account  of  it  until  I  have  ha«l  more  extended  opportuni- 
ties of  testing  its  utility.  In  the  meanwhile,  I  am  content  to 
arrive  at  the  necessary  prismatic  spectacles  by  experiment.  I 
select  a  pair  of  lenses  with  which  the  patient  can  barely,  in  a  good 
light,  decipher  "brilliant"  tyj*  at  eight  iucbes  distance,  and  I  lend 
him  these  together  with  a  (wir  of  prisms  which  will  make  with 
them  an  orthoscopic  combination,  and  a  testing  frame  to  hold  both 
the  lenses  and  the  prisms  in  spring  clips.  I  tell  him  to  try  this 
combination  for  an  nour  in  the  evening;  and  if  it  does  not  succeed 
I  vary  the  prisms,  and  make  a  succesmon  of  trials  until  I  arrive  at 
some  definite  knowledge  about  the  case.  To  do  thid  is  often  a 
matter  of  considerable  time  and  trouble ;  but  the  time  and  trouble 
are  well  bestowed.  It  is  often  possible  to  obtain  u  combination  by 
the  help  of  which  oc(;u[iations  that  would  otherwise  strain  and 
tax  the  eyes  may  be  pursued  without  eeneible  ettbrt ;  and  then  the 
mnscle  of  accommodation,  being  never  overworked,  preserves  its 
vigor  and  activity  much  longer  than  it  would  preserve  them  if  it 
were  daily  called  upon  for  severe  or  excessive  exertion.  lam  fully 
convinced  that  over  fatigue  of  aged  eyes  niay  be  an  important  fac- 
tor in  the  eausatinn  both  of  cataract  and  of  glaucoma,  and  enter- 
tain no  doubt  that  a  more  general  employment  of  prismatic  spec- 
tacles, in  the  cases  specially  calling  for  them,  would  very  niateriully 
contribute  to  the  preservation  of  sight.' 

For  similar  reasons,  I  strongly  advocate  the  early  recognition 
and  relief  of  presbyopia.    The  eft'ect  of  the  gradual  impairment 

>  [The  Iheury  of  tha  actiuii  of  spccUclea  wbich  has  led  a  few  writcTit  lo  advocute 
tbe  gvneral  uie  of  prUmnlic  ({Ihuuh,  n»  well  in  pro»bvopiii  ui  in  the  diffiTonl  furma 
of  amctmpls,  wm  flrat  wi>rked  out  by  M.  Giraud-Teulon.  (  Fi*i(jn  Binoailaire, 
cbap.  X,  1861.)  The  iln-orj  of  ''  orlhoscopic  "  glaBapB  ii  ijiveti  Tully  in  iho  work 
cit«d,  but  their  {;ravo  diandvanlncB  in  distorting  pliine  lurlFHCfM  ia  rvcu);nizcd  as  it 
■ufflci^nt  reMon  Tor  rpjectini;  thRin.  Gi  mud -Toulon  atlvocated  Iho  utlninment  nf  a 
»ery  tnodorate  prismniii;  elToct  by  the  doci?n  I  ration  of  ordinnry  glHSSee  in  mouniinij 
them  in  their  1rnme»,  n  rexmrce  whii^h  is  much  oftaDer  of  value  tbau  the  full 
"  urthoiGopic  "  Hdjiislmcnl  Hdviicated  by  SchuSler.] 
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of  ncromnicKlAtion  beoonies  hkraiHine  to  [wraons  who  ftre  mjR^  j 
in  Huili'iitiirv  iX'Ctiiiatidiiii,  gonerally  netween  the  tonietli  iimi  t.)i^| 
iWrty-tit'tli  ypnr  ;  luit  very  frequently  llie  nse  of  glKseen  U  Alill  i«^ 
projierly  deferred,     iSome  jwople  avoid  ihcm  in   the  vain  liopeof 
i-emimnj^  a  ha»eleea  reputation  far  jnveuility,  some  on  the  Wl- 
fmiiuled  but  iri^levant  jiltii  that  if  ihey  '■  take  to  glastw*"  ihcjr 
will  never  be  able  to  lay  them  inside,  eomi;  from  sliDur  ignorRnct«|fl 
thoiiglitlessncM.  Dmny,  in  the  humbler  4:lu»m.-»  of  lifo.s«  a  r«ull  u™ 
the  cruel  and  pro[)ui)terou«  folly  of  ernployent,  who  are  8U[>[KM<.ii  in 
a»eociut«  the  ui^o  of  0]ioctueleii  with  Uid  iui:;ht,&iid  who,  in  niniij 
enwe,  will  diitiniKS  ii  workman,  or  will  dimiiiiiili  hi>t  \>av,  lu  «oiin  w 
they  find  that  he  nviiiU  himself  of  eueh  n»^i9taMO&     fl  may  '■■»*■ 
itnnit.-*]  that  everybody '»  age  is  known  as  «c«nruudy  no  nnvUnlif 
cai-et*  to  know  if ;  and,  simv  those  who  denire  coiiccnlnicnt  of  triiin 
can  hiirdly  tie  anjenahle  to  reason,  it  would  be  n»elem  to  jMinue 
thin  na]icet  of  the  ritieation  further.     It  ie  more  ini]H>rtnnt  forit 
to  lie  nndei-etood  that  Hpectaeles.inatcAdof  being  a  nuisance  or  tit 
inenmhranc-e,  or  an  eviUenee  of  bad  sight,  are  to  the  presbvojiic  * 
luxury  beyond  do8cri|>ti<in.  clearing  niillines  which  were  lie^nnlng 
to  be  filmdowy.  brightening  ciili>r»  whii.h  %vure  l)eginning  to  fwle. 
intensifying  the  light  reflected  from  objects  by  |)ormitlme  fliem 
to  be  brought  closer  to  the  eyes,  and  ineiuntly  restoring  vision  to 
a  standard  from  whicli,  for  ten  or  u  dozen  years  proviouslv.  it  had 
Ix-en  slowly  mid  imiieroejilibly,  but  Hteadily,  deJlinin-;.    ^his  re- 
turn to  juvenility  of  sight  is  one  of  the  most  ngti-eable  exporiunccs 
of  mithllc  age;  and  employers  may  re«l  .i»>nre<l  that  an  artisan 
who  ro<inires  siwelKoIi-K  on  act'ount  of  [nvi^byopia,  will   work  fiir 
belter  witli  thcni  than  for  some  time  |irevimii>ly  he  hail  liv«r>  nlde 
to  work  witiioHl  thcni.    They  may  al«o  bo  ns-^iircd  that,  liy  oir«r^ 
ine  imiiedimenls  to  the  free  use  of  glasses  in  their  9ho|i«,  i  hey  not 
only  injure   themi«elves,  hut  ihey  also  intlici  nineh  unnacvMary 
sutl'ering  n|xm  their]>enpte      A  man  with  detVetive  aight  may  not 
only  conceiii  his  infinniiy  for  a  considerable  time,  so  aa  to  bungle 
over  a  large  amount  of  work  belbre  lie  i?  found  out ;  but  his  eyes 
may  aleo,  by  reason  of  the  strain  which  he  is  not  pertnilt»l  to 
relieve.  l»eco)ne  the  subject  of  morbid  changes  for  which  [jerfect 
relief  will  no  longer  be  altiiinablc 

The  g^'Hcrnl  pniieijile,  thci-^^'lVire.  on  which  I  treat  presbyopia,  is 
to  recognize  it  early,  tind  to  give  optica!  help  iil>erally,  so  a«  to 
render  the  muscle  of  iii'e"tnni<Hlatioii  not  only  able  to  ]M>rlbnn  its 
tnskfl,  but  able  to  jH>rfonii  them  ea^iily.  When  more  power  is  re- 
quired, the  atrongcr  glasses  should  at  tirttt  be  taken  into  ui«  only 
l>y  artiticial  light ;  and  the  original  jmir  should  Atill  Iw  worn  In 
the  daytime.  If  the  glasses  fail  to  relieve  discomfort,  or  if  they 
become  eourcea  of  di9i;sim(brt  ihemHelveB,  the  strength  of  the  eoii. 
vergence  muscles  ehould  be  taken  into  account,  and  an  eii<leitvor 
should  be  made  to  give  relief  by  means  of  prismatic  lenMw.  It  w 
seldom  worth  while  to  begin  the  treatment  of  preebyoiiin  with 
lenses  weaker  than  ,■„;  nnil  lenses  stronger  than  ,■,  will  hardly 
over  lie  rtujuirod,  evou  in  extreme  old  age.    Between  tliese  liiulu 
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I  jfenerally  make  four  eradntions,  namely.  ,'„,  3',,  ^'g,  and  ,'j,  A 
person  who  is  only  presbyopic  does  not  want  giaases  for  distance, 
and  hence  he  may  wear  bis  spectacles  a  little  way  down  his  iio^e, 
so  as  to  look  over  them  when  the  eyes  are  lifted.  Some  people 
prefer  to  have  the  upper  third  of  the  lenses  cut  away,  so  as  to  look 
over  them  still  more  easily ;  but  an  ordinary  frame  worn  low  will 
eafSce  for  all  usual  requirements. 

It  must  never  be  forgotten  that  a  rapid  increase  of  presbyopia 
is  among  the  premonitory  siens  of  glaucoma  :  and  hence  all  pres- 
byopic eyes  should  be  carefully  examined,  with  reference  to  their 
acntenees  of  vision,  their  tension,  and  the  extent  of  their  field  of 
view,  before  spectacles  are  prescribed  for  them. 

In  the  state  of  hypermetropia,  in  which  the  eyeball  is  flattened 
or  compressed  from  front  to  buck,  so  that  its  anten)-posterior  axis 
is  shorter  than  the  focal  length  of  its  refracting  media,  it  is  a  con- 
dition of  clear  vision  that  this  focal  length  should  be  diminished 
by  accommodation.  The  eyes  of  the  hypermetropic  pei'son  are 
never  at  absolute  rest  during  hia  waking  hours.  They  are  com- 
pelled to  exert  the  ciliary  muscle  in  some  degree  even  for  the  most 
distant  objects,  and  they  arc  compelled  to  exert  it  still  more  for 
near  ones. 

The  degrees  of  hypermetropia  which  are  ordinarily  met  with 
range  from  something  scarcely  appreciable  to  as  much  as  ,'j ;  and 
cases  of  i,  4,  and  even  I,,'  are  occasionally  seen.  Although  an 
emmetropic  eye  ia  the  ideally  normal  condition,  I  doubt  whether 
it  often  exists;  and  my  impression  is  that  a  very  small  degree  of 
hypermetropia,  e<iual  to  about  g'g  or  ,<„,  is  the  rule  in  cases  of  good 
vision.  Between  a'n  and  I'm  in  persons  of  ordinary  health  and 
strength,  hypermetropia  chiefly  declares  itself  merely  as  early 
presbyopia  ;  and  occasions  no  inconvenience  until  the  thirtieth  or 
thirty-fifth  year  is  pust,  or  until  some  illness  weakens  the  ciliary 
muscle  in  common  with  others.  Itetween  j'g  and  ,'j,  in  the  way 
explained  in  the  preceding  chapter,  it  is  the  ordinary  cause  of 
convergent  squint;  and  above  ,'f,  although  it  seldom  causes 
squint,'  it  renders  the  unaided  eyes  practically  useless,  producing  a 
condition  which,  before  its  nature  was  understood,  was  described 
as  "  asthenopia,"  or  weak  sight,  and  {because  not  understood] 
was  incurable.  These  statemeTits  as  to  the  effects  of  the  different 
degrees  are  approximate  and  general  only ;  and  the  effects  actually 
produced  wilt  vary  with  the  muscular  i>ower  and  the  nervous  sus- 
ceptibility of  the  individual.  In  some  instances  a  very  low  degree 
of  hypermetropia  produces  much  distress;  in  others,  a  compara- 
tively high  degree  is  borne  with  but  little  inconvenience. 

>  [Dundert  citei  cases  aT  hvpiTinL-lmpin  n)i^ft*urin)i;  j*,  Bnd  j,\^ ;  hUo  s  remnrk- 
able  cuf,  communiuHletl  by  Mr  Biiwmiin,  of  ■^^.  Cru,«t  of  hypurinetrupiii  gn-aler 
IhkD  1  BK  not  Tar;  unniminon  I 

'  [In  convergent  glrnbismiis  Danders  found  the  maniftii  hypermetropia  to  vbpv 
from  Oto  -X,  riTfly  renchLng  \  or  mure.  The  total  hypermetropia  of  ciiurBpaltitiiii'ii 
a conitderably  fai){her  degree  [hitn  thn  maniftsi,  fur  oven  In  cases  in  which  tbi're 
was  no  manifetl  hypermetropia.  and  thn  lolnl  di-fect  wiu  afterwards  raeaiured  under 
atn^ia,  tbe  latter  wai  found  lo  bo  suldum  leas  thin  j^,.] 
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The  BvniptoinB  of  sfithenopia,  in  a  voung  sul^ect,  ai-e  veej  clmr* 
actemtic.  There  is,  in  the  fir«t  pl«ce,  good  vision  of  tlidtaiit 
objects;  eeldoni  V —  1  when  Bcientiticslly  tesled,  but  enough  to 
convince  8tu[ji(l  jmrents  nnd  hhindi-i-i iig  school  teachers  that  "the 
child  ciin  sec  verv  well  if  he  plciiscs.'  Tliie  distant  vision,  such 
as  it  is,  is  thv  nsiilt  of  strenuous  lU'coiiiinodiition ;  und  when  uny 
uttciii[>t  is  [iiiidc  to  rfiul,  oi'  to  look  .^tcndily  til  near  and  small  ob- 
jceti*,  the  Hiiditionut  cfl'ort,  even  if  it  e»n  be  made  »t  ull.cunnot  he 
susljiinud.  rtonietinie^  small  type  cannot  be  deeiiihered,  some- 
times H  few  wordit  or  lines  can  be  deciphered,  and  then  all  heoomes 
indistitict.  There  is  a  marked  tendency  to  compress  the  eyebulls 
by  fltnirig  action  of  the  orhi(;nlar  ninsclee,  or  by  the  application  of 
a  hand  outride  the  lids,  and  the  resulting  gesture*  are  not  to  l»e 
mistaken.  After  such  momentary  pressure,  the  hyperniotrope 
can  make  a  fresh  commencenionl:  but,  before  long,  everything 
near  to  him  again  grows  dim,  and  each  peritHl  of  rencxved  activity 
will  be  shorter  thim  that  which  preceded  it.  Perseverance  in 
effort  will  render  the  cycH  painful  ;iiid  congested,  and  will  often 
produce  cunsiilemlile  hicrymnlioii;  so  that  long  persi^vcraneie  be- 
comes im[iossible.  Vu\i\  i|uitis  recent  times  the  ordinary  fate  of* 
hyiK^rinetrapie  child  watt  to  he  the  eontinnal  victim  of  unmerited 
punisbincnts  in  the  school-room,  and  to  l>e  com^pelled,  in  ufler-life, 
to  follow  some  occupation  re-iniring  distant  vision  only.  I'he  lata 
Dr.  Mackenxie,  of  (Glasgow,  for  example,  was  fond  of  advising 
aathcnopic  men  to  become  sheep-farm Rrs  in  Australia  ;  and  it  wa« 
no!  until  Stellwag  von  Carinn  discovered  the  canse  of  the  aflee- 
tion,  and  imtil  Donderii  fully  worked  out  the  prohlents  connected 
with  it,'  that  any  advice  materinlly  better  could  he  given.  Ex- 
cept in  those  cases  in  which  the  defect  is  complicated  with  iropcfi- 
feet  retinal  development,  we  now,  by  the  use  of  spectacles,  place 
tlie  liv[iermetro]K'  ujwn  a  footing  of  ctjuality  with  the  rcat  of 
mankind,  and  enublc  him,  in  the  phnise  once  addres^scd  to  mo  by 
a  grateful  putient,  "  to  pursue  ordinary  avouutions,  luid  to  forget 
thiit  lie  has  eyes." 

It  bus  idreaily  been  explained  that  the  hy|iermct rojwa  which 
exists  in  any  case  is  apt  to  be  {nirtly  concealed  by  the  pennancnt 
action  or  habitual  state  of  the  ciliary  mnscle;  and  that  the  por- 
tion tbns  concealed  is  calletl  latent,  to  distingnish  it  from  that 
which  is  manifest.  The  manifest  hypermetropia  is  measured  aixl 
expi-essed  by  the  power  of  the  strongest  convex  lens  which  im- 
proves distant  vision*  when  the  eye  is  in  its  ordinary  state,  and 
the  total  hypermetropia  is  measured  and  expressed  by  the  |)ower 
of  the  strongest  convex  lens  which  improves  distant  vision  when 
the  eye  lias  been  thoroughly  stibjeetcd  to  the  influeuco  of  atropine. 
To  illustrate  this  by  an  example,  it  ini<;ht  be  found  that  distant 
vision  was  assistei.1  by  a  weak  convex  Tens,  say  of  ,'^,  and  a  suo- 
cvfttion  of  trials  might  prove  that  higher  powers  were  more  and 

'  [Th<->  iTL-dSl  ufiwcunWl.T  tloH'ribiDg  hjpcririv tropin,  nnil  Ibi-  dUprivprr  ikat  it  u 
Ihc  t'linditioii  wliich  ordiiurilj'  icivo  riro  to  uihnnopiii,  jidun  to  Ditn,i,Tt'  ] 

*  [Kmlivr  tlitf  *trui>g*«l  v»iiii.>i  lmi»  ibrviigh  whtdi  JWlsol  virion  cvnliimM 
dlMinct.J 
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more  uaeFiiI  up  to  j',,  but  that  J^  produced  dimneae.  In  8uch  a 
ease  there  would  bo  ,'^th  of  manifest  b^permetropia.  After  an 
«fiectaal  application  of  atropine  the  patient  would  require  still 
stronger  glasses,  and  would  [lerhaps  atop  at  ,'j,  finding  j'f  disturb- 
ing. There  would  then  be  j'jth  of  total  hyfiermetropia ;  and,  as 
j'^th  had  been  found  to  be  manifest,  the  other  t^'^th  which  was 
only  revealed  by  the  atropine  would   be  called   latent;  the  two 

?uantitieB  together  ( ^'^  +  .^^  =  ,'j)  going  to  make  up  the  total, 
t  is  always  uncertain,  prior  to  the  action  of  atropine,  how  much 
hypermetropia  the  ciliary  muscle  may  render  latent ;  but  it  fol- 
lows, from  the  progressive  failure  of  accommodation  as  life  ad- 
vances, that  the  latent  portion  must  undergo  a  corresponding 
decrease,  and  the  manifest  portion  n  corresponding  increase.  In 
young  subjects,  even  a  high  degree  of  hy[)ermetropia  may  all  be 
rendered  latent,  so  that  the  weakest  convex  glass  is  repudiated  by 
the  patient ;  while,  towards  the  decline  of  life,  even  so  low  a  de- 
gree as  j'oth  or  ^i|,th  will  become  inaiiifest,  and  will  render  spec- 
tacles of  equivalent  power  an  assistance  to  distant  vision.  If  hy- 
permetropia is  insufficiently  corrected  by  glasses,  the  relief  aftbrded 
will  be  only  temporary,  and  the  old  troubles  will  recur  after  a 
longer  or  shorter  period  ;  so  that  it  is  always  prudent  and  desir- 
able to  ascertain  the  total  degree  once  for  all,  and  to  prescribe 
with  reference  to  it  from  the  first.'  The  efiectual  use  of  atropine 
implies  the  loss  of  readiug  power  for  four  or  five  days,  and  some- 
times for  nearly  twice  that  time;  so  that  in  adults  it  is  usually 
best  to  examine  the  eyes  singly,  and  to  allow  the  one  first  tested 
to  regain  its  power  of  accommodation  before  atropine  is  applied 
to  the  other.  If  a  patient  is  leaving  the  neighborhood,  or  if  from 
any  other  cause  it  is  necessary  to  complete  the  examination  with- 
out delay,  both  eyes  must  be  taken  together;  hut  the  nature  of 
the  application  should  in  every  case  be  explained  before  it  is  made, 
so  that  the  eftects  of  the  temporary  loss  of  accomniwlation  may 
not  occasion  anxiety.  It  is  not  wholly  superfiuous  to  give  a  cau- 
tion against  applying  atropine  accidentally  ;  for  I  have  more  than 
once  seen  great  alarm  occasioned  in  this  manner,  and  I  was  once 
called  upon  to  go  several  miles  to  a  lady  who  was  suffering  from 
alight  irritation  of  the  eyelids,  for  which  she  had  that  morning 
visited  another  ophthalmic  surgeon.  She  told  me  that  this  gen- 
tleman "had  blinded  her;"  but  t  found  nothing  worse  the  matter 
than  the  action  of  atropine,  and  it  turned  out  that  he  had  wetted 
his  fingers  with  a  four-grain  solution  in  using  it  for  another  per- 
son, and  had  then  conveyed  it  unintentionally  to  the  conjunctiva 
of  the  lady  who  next  entered  his  room. 

'  [It  JB  Bometimc»  esjetitiiil,  to  lietorminn  at  th«  outset  tho  deirroe  of  the  Utent 
hypermclrupiB  by  Hctiml  lueiuLiremenC  undiT  alropm,  but  it  is  quite  eufflcient,  in 
mcMt  CHie»,  to  mpH.aiiri>  the  manireH  hyiiermotroiilH  only,  nnd  tn  bUFe  the  flmt  pre- 
•cription  of  convex  glnsiioi*  u;Kin  this.  IT  in  nny  cH^e  we  decide  U>  use  atrupin  for 
purposes  uf  disgmiaU  in  >  hyperrnvtrKfiic  pprvi>n.  we  should  ordinsrilj  provide  him 
with  *  nuir  of  strong  convex  glxaites,  lo  u^-e  during  the  interval  of  temporary  dis- 
ability.] 
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AVitli  pdtictite  who  nrc  iritcHii^oiit,  mid  who  set  ill  good  fiiitli, 
tilt"  most  triistHortlij-  Ifst  of  tlie  di-ijrec  of  LyjicnDClromii  U  their 
own  gtatcnient  (but  ihuir  dUlant  vision  ih  in(>«l  iiidod  hy  such  or 
»uob  a  \*;ii»,  Itnt  it  «onieiiiiieit  hniijiciifl,  oi^piviHlly  with  «tMpid 
licople  or  joiing  i.'liildri,'ri,  tliat  no  <i<^fiiittc  xtiilenu'iit  t-an  be  oK- 
taiiifd  ;  and  it  ia  Homolinica  desirable  to  have  ihe  ]Mnvcr  of  ilieck- 
ing  even  a  iterfoctly  definite  Bt»tenient  by  other  nieftii^.  Within 
certain  liinitHtion»,  lliis  j.uwer  is  ati'orded  by  the  erect  o[ihthaU 
nioacopic  image.  The  rajB  of  light  which  leave  a  hypermetropic 
eye  are  divergent  to  an  extent  governed  by  the  degree  of  its  ny- 
pcrnieiropia;  and  an  emmet ropii;  eye,  with  its  accommodation 
suspended,  can  only  ol)t!iin  ii  clenr  iniuge  from  pnraltel  rays.  A 
convex  len»,  which  renders  llie  divergent  niv"  parallel  will  meas- 
ure llie  degree  of  the  hypermetroj)!)!,  and  will  eiuihlc  an  emme- 
tropic olwervcr,  with  liis  ni.-ci.)mmodiition  at  rtwt,  to  «tt'  every 
detail  of  llie  fnndm*  of  the  liyjtennelropic  eye.  The  best  position 
for  this  convex  It-ns  If  behind  the  mirmr  npertiire;  and  it  may  Uj 
conveniently  monntcd  with  othfi'!i  in  a  Kekonii's  disk,  a#  in  the 
ophthalmoscojie  of  Lnring  iKig.  Mii,  page  9i".  Given  itn  eiiuno- 
tropie  obeerver  with  HUsjx'nded  accommodation,  and  he  may  read 
off  the  degree  of  hypermetropia  in  a  few  xecondi),  bv  finding  the 
convex  lens  which  gives  him  the  beet-detined  ei^ct  miage  of  the 
fiinall  vessels  in  the  vicinity  of  the  yellow  spot.  It  doee  not  do  to 
take  the  optic  disk  as  the  point  of  eight  for  this  purjioHe,  Iwcanse 
it  is  situated  on  tlie  inner  i-nU'  of  the  posterior  pole,  and  ia  there- 
fore in  a  region  which  is  a  little  nearer  to  the  spectator,  and  con- 
Befjuently  more  hypermetropic,  than  the  actual  centre  of  vi&inn.' 
If  the  observer  is  not  emmetrnpic  he  iniiy  nrrive  at  an  equally 
certain  result,  his  iieconiinodation  being  xuspended.  by  tidding  the 
known  degree  of  lii»  own  niynpia  to  the  convex  lens  wbicli  he 
finds  necessary,  or  by  subtriicting  fi-om  this  the  known  dceree  of 
his  own  liypeVmelriipiu.  Of  coium'  the  result,  in  ibe  niuimil  state 
of  the  eye,  will  be  only  the  manifest  hyporiiU'lro]iift  of  the  p»- 
tient ;  and,  in  onler  to  diBcover  the  total  ell'ect,  atropine  mui"!  be 
used  precisely  as  for  the  ordinary  subjective  examination.  It  18 
true  that  the  accommodation  of  the  olwerved  eye  relaxes  in  aon.e 
degree  whilst  its  fundus  is  being  examined  with  the  ophthalnio- 
scojte,  hccaueo  this  eye  has  then  no  detinile  object  of  sight ;  but 
the  relaxation  ttius  produced  is  never  eoinplele,  and  (here  are  no 
means  of  measuring  or  even  of  estimnting  it.'     Koturnitig  to  the 


<  [The  iliUl-rfin'O  in  llii>  di«lHti<'ii  nl  iliu  Ai*U  mid  of  l)ia  nmcula  it  trifling  in  tnu 
mcirofiic,  and  itill  mcrp  to  in  1ij'iii-rn)i.-lri<pi(.'.  i-yr>:  iind,  fur  !l<r  verli«>l  vtsicH  nt 
ihp  dltk.  iliiTK  i*  ft  ('»nippi>tiilli>n  m  tbo  r'l]itiTi-iy  nblifiuo  iHMitiun  of  tlir  l-<n*.  Tk- 
Ini^vr  ri-tii>»l  vcmvIk,  In  unci  nvHr  t)i<>  dl-k,  HH'onl  Uhi  voNrn!  x  tii-t  for  mvuntp  <Ip- 
Ir-rniiiiRtiotin.  nnd  are  Ix'sidra  hy  iii>  nicnni  i-XHi-lly  uii  ibc  Mmn  (iIbdr,  ot  va  thai  t-f 
lh«  pcni-iplcnl  vti'mi'nu  uf  Iho  riilinn  ] 

'  ['■  In  (<IBll1iIlatl•>Il^  wkli  llio  iipliiliHlriiin'.'niH-  [bj^  the  upright  innigcl  tW  U>Ib1 
hyjiormplronw  i»  rovcnlcd."  [Muulhnrr.  t.r)trbiieh  rfei-  0/iAifi'il'f,te'-pt*,  I,  |ui]:a 
174.)  "  Wllhniil  h'loic  iiblD  In  Hri'i'|il,  iinrrviTVi'dly,  MniilhiKr'*  K'*>><'r>I  •talrmi'nl 
lltRt  the  Ivtnl  hypcrtni-lrupin  run  bi>  invurtnlilji  ileli-nnini'd  l>i  ttiu  i>pIitliii1li>aM.-nf« 
[wilhoul  atropiliij,  wc  ncvcrlhi'lvti  bi'licvo  Ihat  a  wry  dote  ■{•iiTuxinwIivn  lu  ittnan 
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illustration  already  given,  of  hypermetropia  =>  ,'j,  of  which  half 
is  manifest  and  the  rest  latent,  an  emmetropic  observer  with  bus- 

Knded  accommodation  would  reiiuire  behind  his  mirror  a  convex 
19  of  ji^,  in  order  to  see  the  fine  veaRels  before  atropine  had  been 
applied,  and  a  convex  iena  of  ^'a  after  its  action  had  been  fully 
produced.  The  facta  of  the  refraction  would  then  speak  for  them- 
selvea,  and  would  be  free  from  all  complexity.  If  the  observer 
himself  is  hypermetropic  in  the^same  degree  as  the  patient,  the 
intervening  lens  will  have  to  correct  the  faults  of  both  the  eyes 
instead  of  the  fault  of  one  only  ;  and  hence,  after  atropine,  a  power 
of  i  would  be  needed.  From  this  the  observer  would  deduct  hia 
own  hypermetropia,  =-  j'^,  and  would  leave  ,'^  aa  that  of  the  pa- 
tient. If  the  observer  is  myopic  to  f'j,  the  two  defects  will  neu- 
tralize one  another,  and  a  clear  image  will  be  obtained  without 
any  intervening  lens.  If  the  observer  is  myopic  to  j',,  he  will  re- 
quire ft  convex  lens  of  j'^,  and  the  addition  of  these  two  quantitiea 
would  bring  out  the  aame  result. 

The  practical  difficulty  which  impedes  the  application  of  this 
method  is  in  the  fulfilment  of  the  essential  condttiou  that  the  ac- 
commodation of  the  observer  must  be  suspended.  In  fact,  this 
condition  can  only  be  completely  fulfilled  by  the  use  of  atropine ; 
and  the  circumstances  are  rare  under  which  a  surgeon  would  think 
it  neces-iary  to  cripple  the  uaofulneas  of  one  of  hia  own  eyes  for 
several  days,  in  order  to  measure  the  refraction  of  a  patient.  Of 
course  the  method  would  be  equally  eflectual  if  the  accommoda- 
tion of  the  obaerver  could  be  exerted  in  aome  known  degree ;  and 
there  are  persons  of  repute  who  allege  that  they  are  able  to  exert 
it  in  this  manner.  For  my  own  part,  I  not  only  claim  no  auch 
power,  but  am  certain  that  I  do  not  possess  it ;  and  I  greatly  doubt 
whether  some  of  those  who  claim  it  do  not  deceive  themselves. 
Being  very  slightly  hypermetropic,  I  find  that  when. I  am  looking 
into  an  emmetropic  eye,  through  a  weak  concave  lens,  I  can  no 
more  restrain  my  accommodation  from  uuconacioualy  overcoming 
this  lens  than  I  can  restrain  th&  besoin  de  respirer ;  and,  aa  long  aa 
the  lens  is  well  within  the  power  of  my  ciliary  muscle,  the  muscu- 
lar sense  is  not  sufficiently  stimulated  to  call  my  attention  to  the 
eftbrt.  In  the  examination  of  hypermetropic  eyes,  my  own  ac- 
commodation unconsciously  supplements  the  convex  lens  employed, 
and  gives  me  a  clear  image  while  the  correction  is  still  insufficient ; 
80  that  I  underestimate  the  defect  in  an  unknown  and  probably 
variable  degree,  and  am  compelled  to  regard  my  accommodation 
as  an  element  of  uncertainty  which  greatly  detracts  from  the  use- 
fulness of  the  ophthalmoscope  for  hypermetropic  cases.  It  euables 
me  to  say,  in  any  case,  that  the  degree  of  hypermetropia  is  at 
least  so  much,  but  it  never  enables  me  to  say  that  the  degree  is  so 
much  and  no  more.' 

Almoat  invHrinbly  be  obtained."     Loring,  DeUfmination  of  tkt  Refractiaa  of  iht 
Eft  by  Meana  of  the  Ophlhabnotrxipf,.     New  York,  187H.] 

'  [Tho  power  of  relaxing  theiiccominodHtion,at  will,  tuBoinekiJowncomUn  I  quan- 
tity, Diaj,  wo  think,  be  acquired  by  moat  pereoog  by  practice.  See  note  to  pngo  100.] 
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In  tbe  illustrative  oagealroadj*  given,  in  wliidi  ,',1))  of  tnanifeet 
hj'|iermetropia  is  ii)croas«(I  lo  ,'.jlh  of  total  liyjieriiietPopia  by 
purutyHiB  of  tlie  uei-onimodntion,  it  is  obvioiiB  ibat  the  eye,  witn 
tbu  iiJflition  r»f  a  tivolv».viricb  convex  lens,  would  be  equivalent  to 
uii  eiiiiiietropic  ovo.  It  would  rciuirx-  no  acconimodntion  for  dis- 
taitt  nbjeutft;  tiiKi  the  oi-dinary  nocnmniodation,  acconlitip  lo  tboir 
proximity,  for  nenr  objoots.  At  tirst  nijrht,  thervtore,  it  would  wAii 
that  S{tectiicle»  ivhich  correct  tbb  total  hypcnnclroiHa  should  re- 
move all  the  inconveniences  which  it  ha<)  occa^onou.  This  view 
ia  onlv  (wrtially  jnatilied  by  experience ;  for  the  simple  reason  that 
the  ciliary  muscle,  biibituatcd  from  infitncy  to  a  ccrtnin  dogroo  «if 
what  may  be  i^nlled  tonic  Bpiidm,  returns  to  this  xlnte  a«  tuKin  n» 
the  effect  of  atropine  has  juis*^  :)way,  und  rannol  ut  first  accept 
the  &tct  that  its  constant  services  bavc  been  rendcre<l  ftuperfluoujt. 
We  Are  therefore  in  this  diluiama,  that  if  wc  correct  only  the 
niaiiifost  livfK-rmetropin  the  symptoms  will  he  only  temiximrily 
rt'Iii'ved  ;  and,  if  we  oorn'vt  the  roud,  we  ovcR-orrecr  for  the  arluni 
etate  of  vision,  and  nliBcure  the  distance,  thus  practically  rendering 
tlio  tiDtioit  s]ioi-t-f<i)rblcd.  It  iiiini[>na^ihle,'  of  conrse,  to  maintain 
urliticial  relaxation  of  the  ciliary  muH<'le  by  atn>pine,  beeaaae  to 
do  this  would  not  only  product-  painfnl  dazitling.  and  distortion 
of  imngcB  by  npherical  aoerration,  but  would  also  take  awny  the 
power  of  accommodating  fop  near  objects.  The  only  way  out  of 
the  dtfficnlly  is  to  correct  at  first  the  whole  of  the  manifest  hyper- 
nietrnpia  and  only  piirt  of  tlie  total,  and  to  increase  tbe  strength 
of  the  glaBftes  at  intervals,  thus  allowing  the  miucle  to  become 
relaxed  gradually,  and  to  adjust  itself  by  degrees  to  the  new  con- 
ditions in  which  it  is  placed,  tn  the  case  imagined,  it  would  be 
judicious  to  begin  the  treatment  by  glasses  of  +  i^,  wbicb  would 
corrctri  the  whole  of  the  nmuifcsi  and  otio-third  of  the  latent 
bypi-rmetropia:  and,  in  all  prohability,  gliii<«c«  of  /^  mit^lit  he 
taken  into  ufte  after  the  lapse  of  a  month  or  Iwo.  In  still  bigher 
griidos,  such  ns  J  or  J,  it  is  often  nccewsury  to  .trrivc  at  coniiJeie 
correction  by  three  or  fmir  sta^-s.  and  it  is  seldom  desirable  to 
correct  more  tlinii  a  fourth  part  of  the  latent  hypemiet ropia  at 
once. 

Whatever  glasncA  are  prOJicribcd.  it  U  esocntia)  to  the  EincceM  of 
the  treatment  that  they  iihonid  be  worn  constantly,  and  siiotild  \te 
regarded,  an  to  ajieak,  as  ct^sential  parts  of  the  eyes.  When  they 
are  laid  aside,  even  for  a  abort  lime,  the  ciliary  muscle  returns  to 
its  old  slate  of  tonic  contraction ;  and  it  will  never  relax  into  fnnc- 
tioital  rest  if  it  is  siil»ected  to  sndden  and  violent  alternations. 
The  spuctiiclcs  should  be  put  on  early  in  the  nioniing,  and  should 
only  uo  laid  aside  on  getting  into  lied  at  night.  During  the  tir«t 
two  or  three  weeks  they  are  often  irkwtnc;  and  ]Kitients  should 
be  forcwarnetl  that  they  may  be  ho,  und  that  distuitl  vision  will  bo 

I  [Not  Iqirosiililc,  tidt  nnl.v  lncoiiv*nt»iil  In  idmI  punt.     In    caruta   ratM  of 

1i]rtMtrmi'lriif>)H  «it)i  |<n)iiful  iii>i<iimin<'ilnti<m.  l>nndpr*  h«  rliown  Ibiit  iti*  bwi  r(i>ulu 
am  bn  atialiKd  uoljr  bf  iIh  cvi^winl  um,  for  >  Unw,  »r  ■Impin  »iid  Mr««is  eoniM 
BIm»«,] 
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obscured  until  the  ciliary  muscle  has  become  relaxed  in  a  degree 
equal  to  the  amount  of  latent  hypermetropia  which  has  been  cor- 
rected. The  eyea  are  called  upon  to  work  under  new  conditions ; 
and  these,  althau°;h  more  nearly  physiological  than  those  which 
preceded  them,  will  be  sources  of  discomfort  until  the  novelty  is 
set  aside  by  custom,  pn  prescribing  convex  glasses  for  asthenopia 
dependent  on  hypermetropia,  we  prefer  to  give  them, at  first,  of  such 
power  as  may  oe  found  on  trial  to  give  relief  and  rest  to  the  eyes. 
The  greater  comfort  which  even  the  occasional  use  of  such  glasses 
aftbras,  soon  leads  to  their  being  worn  constantly,  and  a  stroDger 
pair  will  ordinarily  be  found  accejitable  in  the  course  of  a  few 
weeks.  A  few  changes  of  glasses,  with  regard  to  which  instruc- 
tions may,  if  necessary,  be  given  in  advance,  thus  suffice  to  enable 
the  patient  to  use  the  eyes  freely  and  with  comfort,  from  the  be- 
ginning of  the  treatment  ] 

There  ia  no  limit  of  age  as  regards  the  wearing  of  spectacles  for 
hypermetropia;  and  they  may  be  given  to  any  child  who  is  old 
enough  to  understand  tiiat  they  are  not  playthings.  Practically, 
the  asthenopia  is  seldom  prominent  until  steady  school-work  is 
commenced.  In  cases  of  a  mere  tendency  to  squint,  glasses  will 
sometimes  prevent  this  tendency  from  being  developed  ;  and  they 
should  almost  always  be  worn  after  a  squint  operation,  lest  the 
continued  action  of  the  cause  should  induce  a  return  of  the  de- 
viation. 

In  the  decline  of  life,  hypermetropic  eyes,  like  all  others,  become 
presbyopic,  and,  although  fully  corrected,  they  can  no  longer  exert 
the  accommodation  necessary  for  reading,  Ihey  then  require,  for 
this  pu rpose,  such  an  addition  to  the  power  in  use  as  would  he 
required  by  emmetropic  eyes  at  the  same  period  of  life.  A  patient 
with  total  hypermetropia  of  ,'.j,  wearing  glasses  of  -f-  j'^,  would 
require,  at  forty-five  or  fifty  years  of  age,  the  addition  of  +  y^  for 
reading.  In  other  words,  on  settling  himself  to  read,  he  would 
replace  his  glasses  of  ,'.j  by  others  of  f,  (/.^  +  jt„  =  ^  nearly).  On 
closing  his  book  he  would  resume  his  usual  power,  which,  for  dis- 
tant objects,  would  never  require  to  be  increased.  It  is  often  con- 
venient to  follow  a  plan  which  was  devised  by  Benjamin  Franklin, 
and  to  put  together  two  half  lenses  in  each  ring  of  the  spectacle 
frame;  the  upper  half  being  the  weaker,  for  distance,  the  lower 
half  the  stronger,  for  reading.  French  opticians  have  ground  two 
powers  upon  the  upper  and  lower  portions  of  a  single  piece  of 
glass;  but  the  line  of  demarcation,  in  these  lenses  of  two  foci,  is  less 
accurately  defined  than  by  Franklin's  original  method.  In  the 
slight  degrees  of  hypermetropia,  such  as  j'^th  or  less,  there  is  sel- 
dom any  greater  inconvenience  than  the  early  manifestation  of 
f)resbyopia,  until,  at  a  period  approaching  old  age,  there  is  no 
oiiger  [with  parallel  visual  axes]  a  thirtieth  of  accommodation, 
and  distant  vision  becomes  dim.  It  may  then  be  restoi'cd  by  wear- 
ing glasses  of  the  low  power  required. 

The  most  extreme  form  of  hypermetropia  is  that  which  exists 
in  eyes  from  which  the  crystalline  lens  has  been  removed,  either  by 
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attaoi-prion  after  iiynrr,  or  by  operation  for  the  cure  of  cntAniot. 
In  these  "aphakial  "  eyes,  nior«over.  thv  faculty  of  aceoinniivlalion 
is  not  only  tluKcU-iit  but  ubvtciit;  unci  the  |iiiliuiit>t  rr-qiiirw  one 
power  to  aftbrtl  olosir  vision  of  (li»ltiiil  olyecta,  and  another, 
etroiipcr  tbiiri  the  liri*l.  for  in?«r  ohjeots.  or  jop  such  mirsiiita  m 
roi>ilii)<;  «i)il  noitdlf-work.  The  precise  strength  required  for  either 
purpotti.?  will  vary  with  tlie  ori^nal  state  of  ilie  pofraction ;  bat  as 
a  rule  the  glass  for  distant  vision  will  range  from  -*-  3  to  4-  41; 
and  that  for  near  vision  from  +  2  to  -r  'ij.  For  eves  originally 
niyo|.ic  much  lower  powers  are  sufficient ;  and  I  have  lately 
removed  senile  cataracts  from  a  patient  who  has  »inee  read  with 
-f  5,  and  has  walked  about  with  -i-  II.  The  proper  strength  must 
ID  every  case  he  dctennined  by  direct  exporituent,  and  tin;  rei]tnMte 
trials  uliould  be  deferred  until  the  eyo-t  have  entirely  roeoverod 
from  the  operation.  On  Aceotint  of  the  weight  of  Ivhsob  of  ibft 
iiece^isiiry  focal  length  it  i«  dosirHliIo  to  have  thorn  of  Miiall  aiiie, 
and  hence  plano-coiivox  lenses,  «carcely  larger  than  six|>ences,  are 
often  used,  and  are  mounted  in  eireles  of  horn  or  tortoise  shell, 
technically  called  "  visunis,"  which  till  up  the  Hpaee  between  the 
border  of  the  lens  and  the  ring  of  the  spectacle  frame,  Xot  with- 
standing the  loss  of  accommodation,  some  patients  who  have  been 
operated  uiion  for  cataract  are  able  to  see  with  tolerable  disiincl- 
nesB  at  ditlerent  ranges,  while  in  others  this  power  is  wholly  want- 
ing. The  ditt'crencc  appears  to  depend  upon  differences  iu  the  size 
find  the  eontraetility  ot  the  pupil ;  and  porcons  of  the  latter  chiM 
often  experience  dtfliculty,  and  at  first  even  incur  some  danger,  in 
descending  steips,  their  reading  glasses  being  too  strong,  and  their 
glM'«>*ei*  lor  diirtsnico  too  weak,  to  give  them  clear  vision  of  the  sur- 
Iiice  beneath  their  feet.'  When  such  i«  the  case,  they  should  bo 
adviited  to  wear  the  glasses  proseribed  for  ilistjtnce.ntid  tn  tncreiiM 
the  jiower  of  these  gia^.sc8,al  limes  when  a  flurvey  of  thegroutid  it 
desired,  by  drawing  them  some  little  distance  down  the  nose. 

The  state  of  myopia,  or  short-siirht,  is  a  contrast  to  hyperme- 
tropia  in  all  respects  ;  alike  in  the  physical  formation  upon  which 
it  is  dej>endent,  and  in  the  functional  conditions  which  it  produces. 
In  myopia,  the  an tcro- posterior  axis  of  rhe  eyelwill  is  longer  than 
tlie  focal  length  of  the  refractinjr  media ;  so  that  the  focus  of 
purultei  rays  is  situated  in  front  oi  the  retina,  and  oidy  divergeat 
rays  can  lie  united  u|ion  its  percipient  laver.  As  the  divergence 
of  rays  diminishes  with  the  distance  of  the  object,  it  follows  that 
only  near  objects  can  be  clearly  seen  :  and  the  chanicleristic  of 
myopia  is  that  the  "  far-poiut,"  beyond  which  there  is  no  defined 
vision,  is  situated  at  some  near  and  meiusurable  distance  from  the 
eye.  The  measure  of  this  distance  gives  the  degree  of  the  myopia, 
and  corresponds  with  the  focal  length  of  the  coticAve  lcii»  by  which 

'  [Tills  imcprlninlT  in  wnlking,  <*lp.,  nfler  cHiHrnct  PxtrtictiMi,  drpDodi  iargfif 
npon  tlio  •Irons  priimntic  rlTt^i  >ir  thn  Iowit  |»irL of  ih» nlnifet  wlKn  (>ih  viow  b 
directed  ilowtiwiiril ;  ih4<  lipit  rvmitiy  U  lu  [Iji  ili"  ^Ibbhh  worn  for  silkini;  n  liltit 
foTwiiHi-  H'<d  Id  inkvcnro  that  tiiry  Mr«  Mt  with  lhoirc«niro*  a  Ultl«  lowvr  iksn  th* 
eeutra  o(  tbe  [lupilt.] 
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it  limy  be  corrected.  Suppose,  for  example,  that  the  far  point  ia  at 
twelve  inches  from  the  cornea;  or,  in  other  words,  that  rays  of 
light,  to  adbrd  clear  vision,  must  he  divergent  from  a  point  not 
more  than  twelve  inches  distant.  A  concave  lens  of  twelve  inches 
tbcal  length  imparts  to  parallel  rays  a  divergence  aa  if  they  pro- 
ceeded from  a  point  twelve  inches  distant,  and  consequently  neu- 
tralizes or  corrects  the  supposed  degree  of  myopia,  and  renders 
remote  objects  plainly  visible.  The  myopic  eye,  when  passive,  has 
clear  vision  only  at  its  far  point ;  but  within  this  a  certain  range, 
limited,  like  that  of  normal  eyes,  by  the  near  point,  is  conferred 
upon  it  by  accommodation.  The  eye  imagined,  with  myopia  ;=  ,'], 
if  it  had  also  accommodation  =  ,'j,  would  have  ita  near  point  at 
six  inches  distance  ;  and  the  space  between  six  inches  and  twelve 
inchea  would  represent  its  sphere  of  functional  activity,  or  the 
entire  range  of  its  vision.  These  conditions  are  shown  in  the  dia- 
gram Fig.  Ill,  in  which  a  represents  a  myopic  eye,  looking  along 
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the  line  a  s.  When  at  rest,  it  sees  clearly  an  object  at  the  far 
point,//) ;  and  by  the  exercise  of  accommodation  it  can  see  clearly 
objects  which  are  nearer,  until  they  arrive  at  the  near  point,  np. 
Kearer  than  wp,  and  beyond//*,  it  has  no  distinct  vision  except  by 
optical  assistance.  The  myopic  eye,  like  all.  others,  becomes  the 
subject  of  presbyopia  as  life  advances.  Its  power  of  accommoda- 
tion diminishes,  and  its  near  point  recedes,  say  to  n'p'.  It  is  not 
nncommon  to  hear  an  elderly  person  say,  "  I  am  not  bo  short- 
sighted as  I  was ;"  and  the  belief  that  short-sight  diminishes  with 
increasing  age  is  very  widely  spread.  As  a  rule,  this  belief  has 
no  better  foundation  than  the  change  above  mentioned.  The 
elderly  myope  has  simply  lost  the  nearer  extremity  of  his  range  of 
vision.  When  young,  he  could  see  objects  clearly  atnp,  six  inches 
from  bis  cornea ;  antf,  when  old,  he  caimot  see  them  clearly  if  they 
are  within  the  presbyopic  or  receded  near  point  n'p',  which  is,  per- 
haps, eight  inches  from  hia  cornea.  The  test  of  the  degree  of 
myopia  is  not  the  distance  of  the  near  point,  but  that  of  the  far 
point,//);  and  this  latter  distance,  although  it  often  undergoes 
diminution,  never,  as  far  as  I  am  aware,  undergoea  increase  '  \Ve 
may  always  be  well  satisfied  when  the  position  of  _/^  remains  sta- 
tionary. 
The  muscular  conditions  of  myopic  vision  are  that  the  converg- 

'  [Thi^  it  quite  trun  at  Iho  higher  gnidpa  of  mjdpin,  but  there  can  be  hut  little 
doubt  thut  in  vxry  low  %tvAf%  tho  senile  chiinKes  described  by  Dondcri  under  tbe 
name  of  ■'  bvpermetmiiia  wquisita,"  eometimes  may  eiceed  in  decree,  sud  so  may 
neuiralize,  ths  |>r(.'-eiiijtinj;  myopia.  The  point  is  nut,  bowevor,  of  much  practicul 
importance.] 
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ctice  roqnii'od  !»  in  exc^Mof  tho  accommodation.  With  a  far  point 
Ht  twelve  in<!he«i,  the  oiittc  axes  are  eoaver^nt  to  this  extent  at 
least,  the  aecommodiition  lieing  then  passive;  and  it  is  only  when 
an  object  id  bronght  still  nearer  that  the  accomniodatioQ  le  exerted 
as  well  as  tho  i.-oiivergGiictf.  In  Fig.  112  the  two  myopic  eyes  a  b 
are  directed  to  their  far  point,  Jp.  by  a  eousidcrable  oxcrctsv  of 


their  internal  recti  muscle!)  i>;  but  their  accommodatioo  may  he 
still  passive,  and  need  not  come  into  play  until  more  conver 
genoe  power  is  exerfed.  in  order  to  direct  them  to  up,  or  to  some 
point  intermediate  l>etween  '/>  and  »-p.  Ah  a  rule,  to  which  almost 
the  only  exceptions  are  when  the  light  in  defective  or  the  object 
very  nutiute,  it  ia  lu  every  way  inoru  convenietil  to  hold  or  plitcc 
mi  "bji'cl  of  vision  at  eleven  or  twelve  inohc-f  from  the  eve*  tliati 
(it  dix  or  seven  inchi'«:  and  licnee  pei-»on«  with  a  liigh  dt'^rccof 
niV"»piR  Imve  only  a  restricled  demand  for  their  avcoinnioil«lion, 
whiuh  fiicriilry,  moreover,  either  from  dii*ii!*e  or  from  original  for- 
mntinn,  they  often  possess  only  in  a  n-siriclod  degree,  Generally 
speaking,  the  higher  I  lie  grade  of  the  myopia,  or  the  nearer  the 
far  point  to  tlie  eye,  the  smaller  will  he  the  [lower  of  acvommoila* 
tion. 

Myopic  eyes  possess  certain  visual  advantages,  which  may  he 
i^uniined  up  by  saying  that  they  represent  ordinary  eves  to  wnich 
coni'ex  lenses  efiuivalent  to  the  degree  of  the  myopia  have  been 
added.  They  can  discern  a  smaller  objuet  than  oilicri.  and  can 
would  be  insufficient  for  others.  The  n»- 
is  tlial  the  lijiht  reflected  from  any  object  varies  in- 
versi'iy  a»  the  »iquaro  of  the  distance  of  the  object ;  and  hencuA 
person  who  can  bring  a  minute  dot,  or  a  printed  fAge,  lo  a  near 
point  only  six  inches  distant,  receives  four  timea  aa  much  light 
from  it  as  one  whose  near  point  is  at  twelve  inches.  Again,  sup- 
posing the  eyes  to  esca|x»  liisnase,  a  myojiic  j>erson  whose  far  point 
IS  within  eighteen  inches  will  fscape  the  requirement  of  spectacles 
*""r  tho  relief  of  preebyojiia.     Presbyopia  will  occur,  bat  it  caa 


road  by  a  light  which 
eon  of  tliis  IS  that  tho 
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p^ever  piish  b«ck  biD  nenr  point  qoitc  to  his  far  point,  and  hence  it 
wilt  ri«rer  prevent  hirn  imni  reading;  at  a  convenient  diatance. 
When  we  hear  wnnderfiil  Btoripa  of  very  aged  persona  who  c»n 
**  read  without  Bpectuotes,"  we  mav  at  oiu-e  conclude  thut  «u«h 
persons  are  not  exeeplions  to  the  ordi?r  of  nature,  bnt  simplv  sliorl- 
eiffhted  i>eople,  whose  eyes  have  been  well  preiti-rvud.  Tlii-i'  stift'er, 
ot  coureo,  at  the  other  end  of  the  iK.-ale,  hy  inquiring  spectacles  for 

^the  horizon. 
To  dvt  against  tho«e douhtful  ndvnutagC8,doi)1)tfiiI  bi-cause  they 
Duly  oonfer  llie  powvr  of  doing,  without  a  magiiifyi»a-t;l««s.  what 
everybody  can  do  with  one,  thew  are  many  diiuiilvantatrcs  which 
are  not  donbtfni.  Ki-oin  their  jiowcr  of  dis<^iniitg  small  objects, 
it  if*  tiopnlarly  believiid  thai  sbort -sighted  eyt-s  an-  "  Btrony  "  eyes; 
bnt,  m  reality,  they  are  very  weak  ones,  and  are  more  prone  than 
any  others  to  morbid  changes  of  a  serinua  kind.  UeAidea  this,  the 
limited  range  of  their  \'i8ion  is  alone  an  evil  of  no  sniall  magni- 
tude. Young  persons  who  are  short-Bichleil,  and  who  arc  suOurcd 
to  grow  up  withimt  sfiectacles.  that  la  to  My,  with  no  distinct 
vision  of  anything  which  h  more  than  six  indies  or  Iwdvo  iiudies 
from  their  noses,  lose  an  amount  of  nneonsciout<  fdunition  which 
uo  teaching  can  supply.  Their  faculty  of  observtition,  in  it«  wide 
wiisc,  can  at  bc»t  be  only  partially  dcveloi>ed,  and  tboir  mental 
horiKOn  is  apt  to  be  as  uontracteii  aa  their  physical  one.  Even 
wilhont  reference  to  other  equRlly  imjiortant  consideratinns,  I 
am  ai-cuiitomed  to  urge  u|ion  imrenta  that  slmrt-sighleii  children 
should  be  made  to  wear  »pcct8clei»*iabitnully,  in  order  that  they 
•  may  s<-e  the  world  »*  it  is,  and  may  not  iK^ople  a  world  of  their 
^b)wii  with  intmttpective  and  njorbid  imaginings. 
^M  The  physical  eanse  of  myopia  is  elongation  of  the  eyeball,  bnt 
^Hhis  elong.iiion,  instead  of  being  an  atlair  of  symmetrical  develof^ 
ment,  generally  occurs  at  the  expense  of  the  posterior  hemisphere, 
and  implies  Bome  want  of  firmness  of  tins  [lorlion  of  the  ocular 

» tunica.  When  eyes  which  are  in  this  sense  weak  are  kept  in  a 
eondition  of  almost  constant  couvorgenco,  it  is  manifest  that  the 
pull  of  the  inlornni  rei.'ti  mtisch's  on  thoir  points  of  attitchmeut  (»ce 
rig.  112)  must  produce  a  tendency  to  projeetinn  or  bulging  «t  the 
posterior  iK>iu  of  Ihc  eyclmll,  and"  couiw^iuently,  a  mectianicid  in- 
reaec  of  the  myopia.'  The  tunics  wliiuh  are  thus  piTiiefnally 
trctched  will  in  time  become  thinned  and  wasted  in  thf  region  of 
least  n.'»i[>tuiice;  uml  this  degejierative  process,  once  origiimteil,  is 
apt  lo  pmcee<l  rapidly,  .\ecordingly,  when  myopic  children  tirat 
begin  to  read  and  to  apply  their  eyes  closely,  we  find  tluit  the 
degree  of  their  myopia  soon  increases.  After  a  time  the  ophthal- 
nMMcope  shows  a  crescent  of  choroidal  atrophy  on  one  [the  outer] 
side  of  the  optic  disk  ;  and  this  crescent  otten  enlarges  to  form  a 

'  rfhs  mowhIt"  cnnvorKi'in-o   norBMhulMl   hy  Ihn  lii(jhi>r  (trmli'*  of  mypU  i« 

dnaMli-M  kn  iniporiant  Flctix-nt  in  ilprvrtniiiiiii:  n  i>r<>jrree>>i("  ti.'niloncj'.  tint  tlin 

'  •ipInnmiiiB  of  lu  nciion  T>  not  lo  >linp)<-  nt  ilnil  given  in  the  toxt.      Knioivi.-  t.>n- 

|T»T^uiio-"v»lm<-t(-iinivu  lU'tDTiiiiiiiilnlion.  niiil  thU  h\i  iiii-rniiMng  Lnlmuculur  loniluH 

nay  cvontiinllT  loud  lo  nctuul  ilrL-ltliiiig  uf  lliu  bcUth.] 
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^roud  unnuliw  around  tlio  tiorvc.  Bvbind  tlio  wflst«d  choroid  th« 
BCicrotic  itMi-If  i»  tliiniici]  and  projected  haekwHrds ;  nnd  thcso  di»- 
^ir1tftiK-e«.  whioli  tond  1o  produce  olipoitio  hiflnninmlorv  cliungei 
in  all  ilK-jmrrt*  concerned  in  rhein,  lend,  not  unfrx-niicntN-,  to  dis 
tailiniont  of  t lie  n^rinii  and  loss  of  sij;Iit.  As  ii  general  nile.  t liens 
fore,  whenever  the  far  jiohit  is  near  eiiou^Ii  to  remiire  n  iIan_eeroiia 
dei^ree  of  eonvergcnce,  eav  whenever  it  is  within  twelve  iiii:iiett  of 
the  eves,  the  patient  shniild  be  made  to  read  in  gia^sos  which  will 
keep  the  far  point  iit  leaat  twelve  inches  away.  The  nae  of  sncli 
glnsHee  id  not  at  all  to  assist  vision,  but  siinply  to  prevent  too  much 
cnvcrgence,  and  thereby  to  prevent  also  tlie  progressive  increase 
of  tlic  riiydpia. 

In  i»oriie  instances  the  trouhlcs  incidental  to  myopia  arc  almost 
entirely  ninscular,  and  depend  upon  what  ik  cnlK-d  insufficiency  of 
the  iiircrnal  recti,  or  want  of  power  to  iimiiitaiu  the  degree  of  con- 
vergeme  re<:|uircd  for  vision  »t  the  abort  diHtaucc  at  which  ninnc  it 
is  [MiBMililc.  In  sucli  casea  there  is  nften  ninch  distress,  much  eir- 
ciiuioi'Mlal  piiiii  or  general  headache,  often  supposed  to  be  of  a 
neuralgic  chararter ;  and  the  incapacity  to  apply  the  eyes  to  work 
often  reacts  injunoijsly  u]ion  the  spirits  and  ilie  general  health.  I 
shall  nresently  relate  an  example  of  the  simulation,  by  this  mn*- 
cular  insuHicioncy,  of  disease  of  a  serious  and  alarming  character. 
The  degree  of  myopia  can  in  iiinst  cases  be  determined  without 
the  aid  ot  atropine,  and  wilbout  any  preparation  of  the  eye,'  II 
niiiy  be  approximately  estimfit4?d  by  the  disuimv  of  the  far  point 
for  small  print.  If  a  patient  can  reiul  this  at  twelve  inches,  bat 
not  wlicn  It  is  further  away,  bis  inyopiu  will  he  —  ,',.  or  nearly  eo; 
and  the  surgeon  would  then  try  whether  the  l>c«t  di)>tant  insioa 
was  given  by  a  concave  leu*  of  ,'j,  or  by  one  of  ,',  or  ,',.  If  /, 
were  preferred,  llic  eiirgeon  would  try  ,'(,,  or  if  ,'j  were  preferred 
^0  would  try  also  j'^,  and  so  on,  until  he  nrrivwl  at  that  wbicli 
fettoiiicd  the  most  satisfiictory  result,  and  which  ho  would  uole 
down  as  ex prc^risiiig  provisionally  at  least,  the  degree  which  it  WM 
his  object  to  nscertain. 

With  the  O]ilithftlmosco[>e,  the  delerniination  is  e<]ually  cast.  ■ 
The  existence  of  myopia  iw  declared.  In  high  degrees,  by  the  eir- 
cumstance  that  an  inverted  image  can  be  obtained  wiihout  the 
intervention  of  an  object  lens  ;  and,  in  all  degrees,  when  the  object 
lens  i-  emjiloyed,  by  the  magnitude  of  the  held,  by  the  small  ap- 
parent size  of  the  optic  diik,  of  the  blood v«*sels,  and  of  other 
details ;  and.  gencrjilly.  by  tlie  "  myopic"  crescent  or  zone  of  cho- 
roidal atrophy.  The  degree  of  niyopiii  is  shown  by  the  power  of 
the  wenkcst  concave  Ions  which,  placed  liehind  the  mirror,  will 
atfortl  11  clearly  dctinod  erect  image;  it  being  necessary,  as  in  the 

■  pCliUitnUitnpDt  n»(lt  qintUBi^Ntion.  In  many  caiMof  mjopin  ihem  b  moMor  f 
IcH  uf  [icriiMcril  iiei.-rimni<i(lKUvn  ■|in>Ri  whirb  J'irldi  iluwlir  atAIi  lo  (itrtj|uii,  l»>nM 
it  onpiii  liii|T|"-ii*  lIlHl  W"  i.-iir,s'Jtirnl>1v  'jvi'tWtlmnW  llii"  iJi-K'*e  of  injopin  in  our  flr>t 
loiti  witli  ("lames.  BBd  llmt  ■  i;rn<luiil  tliminuiion  of  tlio  dcfvtni>y  b*i>li>cTTHl  It  w» 
r<')H-jit  ibr  ic<u  dmly,  or  nl  inlnrvnU  of  >or(M>il  d»yt,  whlU  ifae  •)*m  sfu  b<-pl  uDil«r 
'!■*  'nil  tnduvm-v  of  nlrufU.J 


I 


J 


MBASDREHENT    OF    MYOPIA.  477 

case  of  hypermetropia,  to  look  at  the  region  of  the  macula  lutea, 
and  not  at  the  ecoentricaily  situated  optic  disk.  The  lens  thus 
found  will  also  he  that  which  will  give  the  best  distant  vision  to 
the  patient,  unless  an  error  has  been  introduced  into  the  observa- 
tion by  the  refraction  or  accommodation  of  the  observer.  If  the 
observer  is  himself  short-sighted,  he  will  require  a  lens  to  correct 
hie  own  myopia  as  well  as  that  of  the  patient,  and  he  must  there- 
fore deduct  hia  own  degree  from  that  which  the  lens  declares.  If 
the  observer  has  myopia  —  ,'.j,  and  if  he  obtains  a  clear  erect 
image  with  a  lens  of —  J  behind  the  mirror,  he  must  deduct  ,'.j 
from  I,  which  will  leave  y'j  as  the  degree  of  myopia  of  the  patient. 
If  the  observer  is  not  myopic,  he  may  use  too  strong  a  concave 
lens,  and  may  overcome  the  superfluity,  even  unconsciously,  by  his 
own  acfoniniodation.  This  error  may  be  avoided  by  bringing  up 
the  concave  lenses  in  regular  Buccession  from  the  weak  to  the 
strong,  and  by  tixing  u[ion  the  iirst  in  this  order,  with  which  the 
desired  result  can  be  obtained.  The  degree  being  determined,  we 
are  furnished  with  a  clue  to  the  nature  of  the  ettects  which  the 
myopia  is  likely  to  produce,  and  with  a  guide  to  the  principles 
which  should  underlie  the  treatment. 

In  myopia  of  moderate  or  small  degree,  such  as  ,'j,  ^\,  or  any- 
thing less  than  .^'n,  the  defect  will  produce  limitation  of  distant 
vision,  but  will  have  no  great  tendency  to  shorten  the  reading  dis- 
tance, or  to  produce  dangerous  convergence.  In  such  a  case  the 
friends  of  a  child  should  be  warned  to  be  on  their  guard  against 
any  inclination  to  bring  the  book  too  near  to  the  eyes,  and  should 
be  cautioned,  on  this  account,  never  to  permit  reading  by  firelight, 
twilight,  or  other  defective  illumination.  The  degree  of  the  my- 
opia should  be  tested  every  few  months;  so  that  any  tendency  to 
progressive  increase  may  be  discovered.  .S|iectacle3  for  distant 
vision  would  not  be  needed  during  early  childhood  ;  but  their  use 
might  be  commenced  with  advantage,  on  account  of  the  desirable- 
ness of  seeing  the  world,  before  the  period  of  adolescence  or  of  pu- 
berty. For  a  young  lady,  hand-glasses  to  hold  up  when  they  were 
"required  would  be  suflicient. 

In  these  slight  cases,  there  is  room  for  presbyopia  to  displace  the 
near  point  to  an  inconvenient  remoteness;  and  this  inconvenience 
is  chieHy  felt  by  clergymen,  public  readers,  and  lecturers.  I  have 
often  been  consulted  by  elderly  clergymen,  who  were  myopic  to 
about  j'a,  bo  that  they  could  not  clearly  see  their  congregations, 
and,  at  the  same  time,  were  presbyopic  to  about  j'^,  so  that  they 
could  onlv  read  at  arm's  length,  and  could  not  read  at  all  without 
a  strong  light.  The  remedy  for  this  condition  is  a  pair  of  Frank- 
lin's spectacles  (page  471),  with  the  upper  halves  of  the  lenses  con- 
cave, to  iidbrd  uiBtant  vision  when  the  eyes  are  raised,  the  lower 
halves  convex,  to  enable  the  book  to  be  brought  within  twelve  or 
fifteen  inches  of  the  reader. 

Whenever  myopia  is  of  a  higher  grade  than  ,^'n,  or  whenever  it 
is  progressively  increasing,  spectacles  should  be  worn,  as  a  matter 
of  regular  habit,  with  the  least  possible  delay;  and  the  only  ques- 
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tion  to  be  decided  la  whether  a  single  pair  will  siiftiw,  or  wiieiher 
ditlereiit  powers  will  be  needed  for  dinerent  iiaes,  Ttie  answer  to 
tliis  question  will  dejtend  psirtty  uiton  tbe  grade  of  the  myopia  and 
partly  upon  the  strength  of  the  acconiuiodation.  The  effect  of  a 
complete  correction  ul  myopia  by  a  eorit'ave  h»n*  is  to  ri-nder  the 
eye,  pfits  the  h-im.  ciiinictropic  «>^  iv^nrd*  piirallcl  rays,  and  to  call 
H[K}ii  it  for  ihcMiiiic  aiiiouni  of  scconimodalion,  for  rt-inlinir  [inr- 

fnws,  whiv  li  would  lie  re([uirfd  from  an  ^yc-  originally  emn)Olr»pio. 
lilt  it  hss  Iweii  said  aircAity  that  in  high  <Ieereoji  of  myopia  the 
acconmiodatinn  i.t  alniont  always  feeble,  and  the  more  90  the 
higher  the  degree,  eo  that  in  a  great  many  instanees  the  myopic 
pel-son  is  rendered  practically  jireshyopie  by  complete  correi-*ion, 
and  is  either  not  able  to  read  at  all,  or  can  only  read  by  holding 
his  book  at  an  inconveniently  great  distance  from  his  eves.  As  a 
very  genera!  rule,  we  lind  that  a  patient  whose  myopia  le  le«6  tbau 
('q  will  bear  eotnplete  correction,  and  will  liave  aceomniodatton 
enoiigii  for  all  purpose*  until  the  presbyopic  period  of  life  U 
reached ;  but  a  myopia  greater  limn  ,'n  will  generally  require  two 
pair*  of  ftpeetaele*.  one  for  distant  vision,  and  one,  somewhat 
weaker,  for  reading.  In  order  to  arrive  at  llie  weaker  imir,  wo 
alate  the  desired  reading  dii«tnnee  in  inohei>,  convert  it  into  a  frac- 
tion by  placing  unity  as  a  numerator,  and  snbtraot  this  fraction  _ 
from  that  wbieli  gives  the  power  of  rhe  correcting  lena,'  Thus, if  ■ 
we  wish  a  patient  with  myopia  —  J  fo  read  at  fourteen  inchea,  wc  " 
^^y  i  ~  i'a  —  I  )> »'  *'"'  ^^"  fi'^'6  reading-glassefl  of  j'^  or  ,',.  In 
practice,  it  will  nsnally  ha  I'onnd  the  best  plan  to  pre&eril»e  the  cor- 
recting leases  in  the  lirst  inslarice,  to  forbid  reading  for  a  time 
until  the  eyes  have  become  habituated  to  them,  and  then  to  tei»t 
the  aceoniuiodation  by  aetnal  near  work.  If  the  patient  gets  on 
comfortably,  nothing  more  will  bo  needed ;  but  if  the  e>'es  feel 
strained  and  ache,  or  if  near  vision  with  the  spcctuelc»  is  tound  to 
he  inipusBiblo,  (hen  weaker  glasses  mu«l  be  prescribed  for  this  pur- 
pose only.  Of  course,  when  a  patient  employiog  ooinplole  correc- 
tion has  iKissed  tlio  middle  jicriod  of  life,  he  may  reiinirc  weaker 
reading-glus-ics  on  account  of  hi"  preabyopia.  Me  would  have 
required  convex  rcading-glaitses  if  be  h-td  been  originally  eniinc- 
tropie;  and  he  may  require  that  an  equivalent  for  the^  reading- 
glasses  should  he  dedneted  from  the  concavity  of  those  which  still 
Bcrve  him  for  the  horizon,  A  jteraon  fifty  years  old,  and  emmiy 
tropic,  will  usually  i-eqnire  convex  reading-glasses  of  ^\.  A  peraoa 
fifty  years  old,  myopic  to  ,',,,  and  habituated  to  complete  correo- 
tiou  tor  distance,  would  ihei'efore  require  to  have  reading  glaasee 
of-  ,4   -f   ,'0  =  -  aV;  or,  in  other  words,  would  require  concave 

flaasc^  of  ^Q,  instead  of  bis  usual   ^lass«.<s  of  ,',.  for  near  work, 
his  change  would  Ik-  precisely  ctpiivolent  to  adding  glft«MH  of +  ^f 
to  the  eyes  of  the  supposed  eniniotrOiJe. 

In  pi-escribiiig  correcting  glasses  for  distance,  and  weaker  glasses 


t  [In  L-iiiu  in  wliX'h  Ihn  ni'ittmlixiiig  concnvc  glimei  which  wrvo  for  iliitiiat 
vlainn  d"  iiot  iiiKWcr  Tur  nwrlmi;,  lhi>  r«williij[  glmiii-*  kliould  tro  cliiMFU  )>jr  kvlual 
irUtl  rat1i«r  Ui»n  by  «ny  tlxcd  ruk,] 
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for  reading,  it  is  necessary  to  make  the  patient  nnderstaiKl  the 
respective  uses  of  the  two.  The  former  are  contributory  to  com- 
fort, convenience,  and  education — [lermitting  the  wearer  to  aeo  the 
world  as  others  see  it ;  and  tbey  may  be  laid  aside  without  rink  of 
physical  injury,  or  of  any  other  (lenalty  than  the  loss  of  the  advan- 
tages which  they  are  calculated  to  att'ord.  The  latter,  on  the  con- 
trary, are  intended  to  prevent  the  further  progress  of  the  defect ; 
and  they  cannot  be  discontinued,  especially  by  studious  prsons, 
without  danger.  The  harm  does  not  always  happen ;  but  the 
danger  is  always  there.  In  order  that  it  may  be  avoided,  the  my- 
opic must  be  warned  to  keep  their  books  at  a  sufficient  distance, 
to  sit  erect,  and  to  avoid  working  by  bad  light,  which  necessarily 
tends  to  produce  approximation  of  the  object.  Besides  the  injury 
done  by  excessive  convergence  of  the  eyes,  the  contracted  chests 
and  the  stooping  and  congested  heads  of  unspectacled  myopic 
persons  are  themselves  great  evils  In  connection  witli  the  whole 
of  this  subject,  the  researches  of  Dr.  Cohn,  of  Breslau,  published 
in  1868,  on  the  prevalence  and  increase  of  myopia  in  Qernian 
schools,  are  of  great  interest  and  value.  I  gave  a  full  abstract  of 
these  researches  in  the  "Report  on  Ophthalmology"  in  the  Year- 
Book  of  the  New  Sydenhuta  Society  for  lt<70;  and,  in  September 
1871,  wrote  of  them  as  follows  in  an  article  contributed  to  the 
Practitioner  : 

"  Even  superficial  observers  have  long  been  aware  of  the  great 
prevalence  of  myopia  in  Germany;  but  Dr.  Cohn,  by  his  examina- 
tion of  10,000  children,  has  proved  that  it  increases  progressively 
in  the  ascent  from  the  elementary  to  the  upper  schools ;  not  only 
as  regards  the  percentage  of  myopes  to  other  pupils,  but  also  as 
regards  the  maximum  and  average  grades  of  the  defect.  In  search- 
ing for  the  causes  by  which  the  conditions  thus  discovered  mielit 
he  explained.  Dr.  Cohn  found  them  to  be  mainly  two  in  number. 
The  first  was  deficient  illumination,  rendering  it  necessary  that 
the  children  should  approximate  tlieir  eyes  to  the  work  in  order 
to  receive  light  enough  from  its  surface;  and  the  second,  defec- 
tive construction  of  school  tittings,  the  seats  and  desks  being  bo 
arranged  as  to  bring  about  the  same  approximation.  Ttie  most 
common  fault  was  that  the  seats  and  desKs  were  too  low,  and  too 
far  apart,  for  the  stature  of  the  pupils, — who,  sitting  on  the  edge 
of  a  bench,  were  constrained  to  lean  forward  over  their  work.  The 
probable  spread  of  education  in  the  United  Kingdom  renders  it 
very  desirable  that  in  this  particular  our  School  Boards  should 
take  warning  by  the  exjierience  of  others,  and  should  not  suffer 
this  evil  to  be  repeated  amongst  ourselves,"' 

The  cases  in  which  the  ill  elfects  of  myopia  are  due  rather  to 
the  difficulty  of  maintaining  convergence  than  to  the  ettects  which 
convergenceprodnces,  are  met  with  chiefly  between  the  erades  of 
I'n  and  ^.  The  most  remarkable  instance  of  this  kind  which  has 
fallen  under  my  observation  was  in  a  yonng  gentleman,  an  account 

'  [Myopia  Mppenri  lo  be  abuut  aa  proTnlent  among  "chuul  ohildron  in  Ihe  Unltiid 
Bute*  u  in  tiuriDHDj'.— See  Pi-oc  Am.  Soe.  SeUace  Ati'rt  fur  1676.] 
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of  wiiOAC  I'mte  I  read  before  the  Clinioil  Society  in  ihe^v^mM 
lA'-l-.i.    He  was  lii'Oiiy;lit  lo  lite  by  hh  facher.  with  llie  dtaTiriiii.'iii 
tbuc  lie  had  some  obscure  anil  intractable  brnin  dieeiiae.  and  aiih 
a  re<iucet  tbut  I  would  make  an  ojibtbalnioscopio  exaninuilion.n 
oriier  to  foc  wliclber  it  would  throw  auy  lijjht  upon  the  ^utefi 
the  ccivbnil  ci  re  illation.    On  iiiquirin;;  into  tlic  history  of  tliv  cmc 
1  witri  tolil  tliiit  ihu  paliont.  cii^hlvi'ii  monlhtt  previously,  bud  two 
ill  [■•.■rfi.'i-t  hi-4i1lh,  iind  r(;;ii1iM^  for  hoiiora  at  Oxford,  with  fttj 
hopu  iind  expLvCulioii  nf  nbtiiiniii<;  iheui.     lie  was  sudik-iilj  &t- 
lai^ktil  by  symptom!^  wlitcli  an  tixford  pructitioiier  iittriliimtl  to 
i^>lllc  iilli.Tti(>u  of  the  brain,  and  he  waa  adviwd  to  throw  u(i  hitf 
work  and   lo   leave  the  I'mverftity.     At  hoino,  the  advice  (liv# 
given  w;i-t  conlirmed ;    and  it  wns  also  continued,  i^horily  ufUT 
wiirdfl.  Iiy  iin  eminent  Lotnlnn  physician,  who  pret^rribed  n  Iwia 

Iieriod  of  t'oiHplele  brain  rvai,  and  a  voyage  lo  Australia  n»  the 
lest  nieaiiB  tif  obtaining  it.  The  juitient  actually  went  to  Aiu- 
Iralia,  and  retuna-d  »o  better.  Ik- was  then  told  that  ho  must 
abandon  the  idea  of  ttuccccdiii};  to  his  lathers  lar^  eoiiitntvrial 
underlakingi*,  uiid  that  be  iiiu«t  also  abandon  a  marriage-  oti|ragv- 
nient  whicli  btr  hud  eontrncted  jicior  to  bit  breakdown.  In  olb«r 
woi'di>,  hi:'  proNjicciit  in  life  wvrv  bliirhtul;  uiid  his  daspoudvucy 
wau  eoinmenHurale  witli  hi.-'  iniAfurtunef*. 

On  inipiiriiif;  fiirther,  1  found  that  tbe><o-ctille<l  brain  ^ytitptoius 
reoolvi-d  ihenicH>lvea  into  iiuibility  to  reiid.  The  memory  and  intui 
ligcnce  wei-c  ]K>rfect,  and  the  general  health  was  good  ;  hut  after  a 
short  [leriod  of  reading  the  U'ltei'c  and  worrls  Itcciiiiiv  niiitty.  and 
the  mirttiiies-t  was  followed  by  vertigo.  ! Vrnevcraiu-e  in  the  etlori 
produced  pnlpitiition  of  the  heart,  headache,  and  ocensionul  nirk- 
iiesd.  Vision  was  perfect,  hut  there  was  myopia,  ^  (,  of  both 
eves,  and  spectiiclea  had  never  been  worn  for  any  |>ur|ioac  With 
tliese  data,  the  nature  of  the  case  Hceined.  clear,  ^ly  inference  wan 
that  the  patient  hud  been  ai-custonied  to  read  somewhat  within 
his  far  point,  Euy  at  ^eveu  inclu-x.  and  that  his  convergeniH-  piiwer 
had  miubli'd  biin  tn  do  ibin,  without  notiL-oublo  inconveiiieiKe,  tip 
to  u  cvrtuin  time.  When  lie  hcgiin  to  rend  for  bouors,  and  hi'iKr 
to  read  con  tin  ironic  ly  for  long  |H;KnHl»t,  the  tatniiu  ihi  thv  iiilental 
recti  bucitnic  too  great,  and  they  werennabic  to  continue  tho  elfnrt 
demiindod  from  incm.  The  conawjucnl  relaxation  »>f  convcrgvrica 
proiliioed  double  virion,  in  which,  if  the  two  iiiiagvt«  did  not  be- 
come diiitiiicl,  they  crneaed  one  anniher  in  such  a  way  »»  to  >.-oiv 
film;  the  outlines  of  tlie  wonis,  and  were  sutKcient  to  occjuiun 
vertigo.  The  grave  view  taken  of  the  case  by  medical  authority 
brought  in  a  new  eleniout  of  depressing  emotion,  which  reaclcu 
upon  the  heart,  distiirlied  tho  general  cerebral  circulation,  and  pro- 
duced headache  and  sickness.  When  the  attempt  to  read  via 
repCAted,  tho  old  symploms  were  re-excited  by  thec-ombincil  etfeirl 
of  the  inuiwiilar  »'»"«  and  of  expectant  ullvution, — and  so  the 
malady  wu><  tnuinlained.  I  itiisnivd  the  juitictit  (bat  bis  sup|>osed 
bniin  discjtsc  wai^  all  moonshine,  and  i>rc4cribcd  for  him  two  jmirs 
of  coticavv  sjwclaclea,  oiic  of  |,  for  oruiiiury  eonatunt  w«ar,  one  of 
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,',,  for  readii)^  At  fonrteeii  inchoi ; — tolling  him  nt  aiioe  to  l>egiii 
rettdinj;  tor  liult'  an  hour  at  a  time  three  times  a  Hay,  ami  never  to 
let  hiii  hook  come  nearer  lliati  the  nreecribet)  distance  He  called 
on  nie  three  weeks  later  to  report  that  he  was  onito  well,  and  that 
he  was  about  to  engage  both  in  matrimony  ana  in  business.  Since 
then  nearly  two  vcant  have  L>lap«e<l.  and  I  have  had  the  sutisfao 
tion  of  hearing  that  the  cure  lias  been  permanent. 

8ach  a  oondilion  it«  the  t'ontgoing,  ulthniigh  exceptional  in  the 
chunicter  of  the  rt'sultins  i^ymploms,  ii*  in  no  way  exceptional  in 
ltd  utwntial  nature.  It  belongs  I^  a  krgv  order  tn  whieh  the  de- 
niiigeni4'nr  of  muscular  action  a.'uutiies  the  funH  of  in«iilliciency  of 
the  inteniftl  rei-ri  niusi'lc^,  and  in  which  the  cnnvergeTiw  effort 
neeeawry  to  atVoni  sir.srio  vision  with  l)oth  eyes  carmot  lie  muiii- 
tained  for  any  length  of  time.  In  sm-h  cases,  nevertheleAt*,  an 
endeavor  to  maintain  it  will  generally  be  innde,  and  hence  the  use 
of  the  eyi's  will  soon  become  irksome  or  painful.  In  loo  many  in- 
Btance«.  the  pain  has  ted  persons  imjierfectly  actjuainted  with  the 
conditions  to  give  advice  to  "rest  thetyes;"  advice  which  is  in 
harmony  with  the  natural  inclinations  of  the  patient,  and  which, 
when  followefl,  aHbrds  temporary  relief.  If  the  muscles  are  not 
exerted  they  cease  to  ache.  Itut,  like  all  other  niuHcIes,  they 
unilergo  \o**  of  tone  from  disuse  ;  and  the  more  theeye«nre  rested 
the  tes«  they  will  bo  able  to  work.  The  common  prL-xcripliun  of 
rest  is  ultosether  bitd ;  unbound   in   principle,  and  ilisaxt rout*  in 

Eraclice.  1  have  seen  many  patients  who  hiive  acted  U|>un  it  seihi* 
HWly;  with  the  result  tliiit  leu  minures"  nse  of  the  eyes  would  at 
any  time  bring  on  pain  ami  hicrynmtiou  ;  and  that  the  unfortu- 
nate sufferer*,  debarrvd  from  nearly  every  fomi  of  iutullectunl 
Occu|iation  or  AmnHCinenl,  were  eon«t«ntly  dwelling  upon  their 
own  defective  vi.*ion,  and  u|ion  their  very  natural  fear*  leit  blind- 
ne**  might  sonie  day  elom*  the  scene. 

The  principle  to  be  adopted  in  the  management  of  tnich  cases  is 
to  (ix  upon  some  practi<;al>te  degree  of  con vertrence,  say  to  twelvft 
or  fourteen  inches,  and  then  to  train  the  muscles,  by  discreet  and 
proper  use,  and  by  g^'mnastic  exercises,  to  do  what  is  retinired  of 
tlieni.  Kor  this  purpose  the  first  thing  necessary  is  to  choose  the 
concave  lenses  which  will  aHWrd  the  best  vision  at  the  selectetl  di». 
tance.  If  ihe  myopia  is  —  4-  *""'  t''^'  s«!*>cted  dislance  is  fourteen 
inches,  we  deduct    ,',  from  ),     The  reinaiiuler  is   ,',:  and   hence 

»  concave  Iciwc*  of  14  inclieS  ftwal  length  i<hould  be  chosen.  Their 
first  cllect  will  be  to  render  the  rays  from  uti  otycct  fourteen  inches 
distant  as  divergent  ns  if  its  distance  were  only  seven  inches ;  so 
that  Ihejte  r«y«  will  be  united  U|«in  the  retina  without  ftcconmio- 
dation  etlbrt.  Kx[>enenc<'  musi  ilieii  tletcrrnine  whether  the  eon- 
I'crgence  to  fourteen  ini-brt*  in  i-e^voae  of  ibe  aceonimixlalion  is 
pnu'lii-able  or  not ;  and  if  tiot,  why  not?  It  may  be  impriiclicHbIc 
for  various  reasons — either  from  insutliciency  of  the  intermtl  recti 
muscles  pi'rse,<it  from  the  difliculty  of  keeping  lliem  in  action 
while  the  accommodation  is  in  rejtose.  or  from  the  fact  that  the 
accustomed  convergence  to  seven  inches  has  produced  shortening 
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of  the  ititernul  recti,  with  ooi'resp»n<)ing  elongation  am]  weaken* 
ing  of  their  oppmwntj* — so  that  vision  at  fourteen  inches  really 
r«|tiir»'i*  »  divtrrgcnce  eHV>rt.  t«  whiuh  the  cxteniiil  recti  are  an> 
oquiil.  Ill  onK'r  to  tlctorminc  whioh  nf  thmv  conditions  in  prcw.-nt. 
it  i^  iK'i-cjtHHrv  to  be  proviilud  wiih  n  t4-:4tiiig  fmiiie  in  which  «ny 
ctesireti  nnir  of  jirinnis  o«ii  Ik-  plnwil  he-fore  any  pair  of  Icmmm.  and 
rotated  into  any  poitition  withnnt  interforiiiu;  with  tho  Utter.  Suoti 
a  frame,  with  the  addition  of  a  slide  by  which  (he  disrnnct-  ajMtrt 
of  the  lenses  can  be  adjnsted  to  tit  any  width  of  lace,  may  be  oU 
tained  from  most  inetrnment  makers  or  opticians.  The  patient 
should  Hrst  wear  the  concave  lenses  atone,  and  should  read  with 
them  Ht  ffiurtecn  inches  until  fatigue  commence*  A  pair  of  wenk 
pri)>n)s  should  tlien  l»c  added,  my  of  ulx>ut  4^.  with  tncir  bases  in- 
wards. This  arnitigcinciil  will  ro^iniro  the  direction  of  the  eyes 
to  a  more  di-«tanl  ^loint;  and,  if  llie  intenml  recti  sre  tired  of 
mnintaining  convergence,  will  give  immctiinte,  th<nigh  perhaps 
only  temjiorary  relief.  If,  on  the  contrary,  the  inlvrnul  ix-cti  are 
striving  to  bring  the  eyes  tn  greater  convergence,  and  tlie  external 
recti  are  tired  of  resisting  them,  the  pri'ims  in  tlii^  position  will 
increase  the  strain,  and  may  even  produce  double  vision.  Hy 
turning  them  round,  so  as  to  plai-c  their  bases  outwards,  relief  will 
be  atfordLil.  Relief  by  prisms  witli  their  liases  outwards  means 
weakness  of  (he  external  re<*li.  Relief  by  prisms  with  their  bases 
inwards  ■neutif>  weukncsn  of  t  )ic  internal  rcch.  In  the  latter  case,  the 
next  piiiiit  to  be  determined  in  whether  the  internal  n.>cti  aroweak 
abnolnlcly,  oroiily  ini'a[tBbI«i>fconlin»cdHctiondin'ingre|K>=eof  the 
accomnioibilion.  To  determine  rhii*.  a  trial  should  be  made,  atter 
a  period  of  rei*l.  losw;  what  stivngrb  of  prism  either  internal  rectos 
am  overcome  singly,  so  as  to  prevent  the  formation  of  double 
imagcA.  For  this  purpose  a  prism  with  ita  base  outwards  should 
he  placed  before  one  eye,  and  its  strength  increased  until  the 
doiiule  images  of  a  cunttle  flnmc  six  feot  mstant  can  no  longer  be 
united  by  muscular  etfort.  If  each  internal  rectus  can  overcome 
a  prism  of  12°,  tlic  muKck^"  riuiy  be  regarded  as  not  absolutely 
inelliciciit ;  and  then  the  projier  iix'ntTiicnl  is  to  relax  the  accent- 
modaltOM  by  the  rcKniar  use  uf  alro|iine,  and  to  pci-scverein  read- 
ing with  ilie  preftcribed  leuaes,  and  at  the  stated  distance,  until  the 
difficulty  is  overcome.  Such  perseverance  must  be  regarded  and 
practiced  as  a  gj'niiuistic  exercise,  to  be  stopped  licfore  it  produces 
undue  fatigue,  and  tolw  resumed  at  regular  intervals.  There  will 
often  be  a  good  deal  of  pain  and  tmuble  at  first,  e-igtcciul ly  with 
uvrvouft  patients,  and  with  those  who  have  previously  b*^i.'M  en- 
couraged to  "  i-esl  the  eyes;"  but  the  eventual  reward  is  sure.  If, 
on  the  other  hand,  the  internal  recti  are  absolutely  weak,  and 
cannot  overcome  the  diplopia  eausecl  by  a  prism  ot  12',  it  will 
usnaliy  be  necessary  to  weaken  their  antagonists,  by  tenotomy  of 
one  or  both  external  recti.  After  this  o{>oration'.  and,  in  some 
eases,  even  before  it  is  performed,  gymnastic  exercises  with  prisms 
may  be  employed.  Kor  tlicsc.  it  is'bcsl  to  have  two  (nairs  of  coi*- 
cave  lenses  of  the  pro()er  fociil  length,  ground  on  prisms  of  aboat 
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i>  one  pftir  mounted  in  n  rranie  with  buses  iiivrards, 
the  otber  with  tmces  outwAnU.    They  may  then  be  u>>ed  for  short . 
period*  Biltenistely.  the  pair  with  hiifiea  outwnrdH  m  oftil  the  in- 
ternal rtwti  iiilcv  vij^nrotiB  notion,  the  mir  with  liime^  iimiirdi*  to 
reinx  aiul  rest  the  internal  recti  in  the  intervals  of  exertion. 

In  iheverv  high  degrees  of  myopia,  ranginj;  from  {  Hjito  J,  oreven 
to  j,  the  principles  of  troatment  are  the  same,  IJut  in  these  eases 
it  often  happens  that  the  eye*  have  saved  themselves  from  conver* 
gence  strain  at  the  expense  of  binocular  vision;  that  is  to  say,  they 
squint  divergciitly  with  regard  tn  objects  at  the  visual  distance  of 
toe  patient.  When  this  is  so.  and  has  liucome  aooiitirmed  habit, 
it  will  seldom  Iw  worth  wliilv  to  Hlt4;mpt  to  rt-storc  biiioeiilar 
vision.  It  will  uMiinlly  In-  found  that,  one  eye  is  usi-d  chiofli-  for 
n-sding,  and  the  other  [perbai*],  with  it«  i(|ipropriat«  glass,  chiefly 
for  distant  vision,  it  can  seldom  l>c  nwessary  to  distnrb  such  an 
arranfrement ;  and  the  nse  of  a  glass  for  the  reading  eye  ia  a  matter 
whirh  may  1m>  left  to  the  instincts  of  the  patient,  lie  should  1)6 
wariietl,  howerer,  if  he  does  not  use  a  glass,  but  prefers  to  bring 
his  lx*ok  close,  that  he  should  also  hold  it  a  little  towards  the  side 
of  the  eye  that  is  in  use,  instead  of  in  the  middle  line  of  the  faoe. 
'ITie  object  of  this  is  to  rest  all  the  muscles,  by  keeping  the  eye 
nearly  in  mid-position  in  the  orbit. 

In  these  cases  of  extreme  myopia,  it  will  ofteu  happen  that  the 
oornt'ting  lens  givi-s  only  very  imiK-rfeci  distant  vision.  A  lens 
of  -  |,  or  even  of^  J,  urodufes  so  intieh  divercenoo  of  the  rays  of 
light  that  only  a  siiiull  proportion  of  those  wliich  pass  through  it 
will  enter  n  pupil  of  ordmurv  diiiiiielA>r.  It  aUo  causo*  the  lorm- 
stion  of  very  small  retinHt  imagt^'S;  and  for  both  thej<b  r«asous  it 
usuuUy  fails  to  raise  V.  even  nearly  to  the  normal  HtJindard.  A 
mueh  l«ttor  result  ia  freipientiy  afforded  by  one  of  the  "cones" 
ina<le  ))y  ^>leinheiI  of  Munich,  whit-h  can  l>e  obtained  in  London 
of  Messri*.  I'arjienier  4  Westley,  These  cones  are,  in  fact,  siiiali 
solid  (iaiilean  telescoives.  They  are  about  an  inch  in  length,  i^nvex 
on  the  base,  truncated  and  deeply  concave  at  the  apex.  The  con. 
vex  base  collects  together  a  large  amount  of  the  light  coming  from 
a  distant  object :  and  the  snniller  concave  summit  renders  this 
light  sutticientlv  divergent  for  the  degree  of  myopia  for  which 
esi-b  cone  is  adapted.  The  cones  are  covered  with  leather  or 
shagreen ;  and  arc  tilted  with  riit"»,  by  means  of  which  they  can 
be  attached  to  r.  guard  fir  walch-diaiii. 

rrcciwly  as,  in  livi*rmetropin,  the  accommodation  which  is  re- 
quired for  vision  brings  in  its  train  an  nnneces«*ary  and  disturbing 
element  of  convergence,  so  it  will  sometimes  hapjien  that  in  myopia 
the  convergence  which  is  necessary  for  vision  lirings  in  its  train 
an  tinnecesriarv  and  disturbing  element  of  aceommmlatioii.  spe- 
cially in  the  higher  degrees  of  myopiit.  when  projier  fl|ioctacles 
have  not  been  worn  habitually,  we  otleii  tind  persistent  sjiasm  of 
the  accommodation,  which  is  preciselv  analogous  to  the  persLitent 
spasm  of  the  internal  recti  which  torms  tiie  basis  of  ordinary 
e()uint.     Spasm  of  the  accommodation  inci'easce,  of  course,  the 
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appun>iit  (Ifgroi*  of  the  niyopi».  nnd  it  niso  l^nds  direetlv  to  pro- 
mote itM  progressiva  uotunl  im-rcHSc;  bo^idos  Iwirii;  itself  a  eoiirce 
of  puiti  or  wciiriii«s^  ill  nitiiig  llie  i>yc«.  W lienftVLT,  iii  u  liigli  dugive 
of  myopia,  sm^b  [»iii  op  weAnii«««>  is  coniplniucd  of,  or  wlioiwvcr 
tlic  dcgre«  of  mvopin  is  im^reasiiifr,  t\im  dcjirrce,  afrvr  l*ing  t\r*t 
iiitcertuitieil  iii  rho  oniiiiitry  way.  nliotild  l>e  aftC«rtniiH>(l  agniii  w  hen 
ilie  L-yea  have  heen  I)roiiy;ht  thoi^iiglily  under  the  itilliierice  of 
atropine.  If  Hpnani  exists,  it  will  he  found  that  the  real  myopia 
of  the  atropiiiised  eye  it)  distinctly  Icsa  than  the  apfureiit  ravopis 
of  the  same  eye  prior  to  the  use  of  Rti-ojiine;  and,  when  tliia  \a 
the  case,  the  spet-taele*  must  tie  prejic-pihed  with  reference  only  to 
the  reiil  degree  of  th«  defect,  and  the  return  of  e|uism  must  be 
prevented  by  in:iiiitaiiiing  the  UL-tioit  of  utropine  for  some  weeks, 
and  until  the  u«e  of  tiR-  pr(>|H.-r  k-Tiw;>t  hiw  beeonie  hiiliiliisl.  It  is 
not  nofftwary,  in  ftnler  to  iiiniiitititi  the  «lVwt  of  Htropiiu.*  when  it 
baa  oncu  been  prodnccl,  to  contiiiix;  ibti  employ iiieiit  of  ihe  onli- 
nury  fonr-gnkiii  solution.  A  drop  of  a  sohition  of  hnifu  gniiu  to 
the  onnec.  applied  once  in  iwenty-four  hours,  will  geticnilly  1m 
found  snlHi'ieiit  for  the  purpose. 

[Muscular  aiitheiiopia  in  myopes,  and  the  progressive  tendency 
which  at  some  iieno<i  vharactevizes  nearly  every  case  of  niyo|>ia, 
are  subjects  of  stitticient  importance  to  justify  a  few  additionnl 
remarks,  lioth  result,  ordinarily,  from  the  attempt  tn  use  the 
eves  continuously-  for  fine  work,  at  short  distances,  and  often  with 
tile  additional  disadvanta^  of  insuj^icivnt  illumination.  In  such 
continuous  near  work  both  aceomniodiition  and  convergence  lie- 
come  overstrained,  and  accommodative  spiism,  hyjienpmia,  and 
finally  distonsion  of  the  globe  follow.  The  vision  becomes  myopic, 
and  the  relation  of  the  two  ndjniftmentif  of  aoeommodation  and 
convergence  bevuniett  deraugi-i).  no  That  thu  two  functions  are  no 
longer  harmoniously  ^^n'rfoirnwl,  the  convei-genc*  requisite  for 
single  vision  nl  any  disttnne  within  llic  fur  {loint  b«iiig  in  excess 
of  the  nceomiiKxiiilion  need«l  to  give  shiirply  defined  retina) 
images.  If  the  myopia  is  developeil  vftry  gmdually,  hunnony 
between  ai^t^omniodation  and  convergence  may  be  practically  main- 
tuined,  through  an  etpially  gradual  adaptation  of  each  function  to 
the  new  conditions  under  w^iich  it  has  to  work,  and  in  that  ca8C 
fhei-e  will  be  no  other  disability  than  short-sigh  ted  nean.  In  other 
eases  the  convergence  necessary  for  single  vision  at  any  given  dis- 
lance  leads  to  accoinnxHlutive  eft'orlH  in  excess  of  what  is  reipiired 
for  seeing  clcnriy  at  the  siime  diHtanei-,  and  this  excessive  accom- 
modation loads  in  turn  to  the  formation  of  the  habit  of  holding 
the  book  nearer;  i.-oiivei^ciice  is  now  incr«i»i->I  to  suit  this  new 
reading disiiince.itnd  this  again  evokes  increased  Hccommodation. 
whielileads  in  its  lurn  to  increased  eonvergnnce,  until  at  last  the 
myopia  may  so  iiierciise  that  eonveigeiioe  for  the  point  of  clearest 
vision  may  become  l<m  difficult  to  l>e  long  mninlaincd,  and  thus 
to  all  the  evils  of  progi-essive  myooia  we  have  suueradded  nni«- 
cular  asthenopia,  inauniciency  of  tne  recti  int«rni,  or  divergvut 
atrabismus. 
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Accepting  tfa«ae  viewa  as  aubstantially  itliistratinir  the  nrigin 
and  profrvsa  of  myopia  in  a  penmn  originally  enini«lropic,  the 
fine  indit.'ation  in  the  treatment  of  any  case  nf  incipient  ehort- 
flightedness  is  to  prevent  strain,  and  wrmtrol  apasm.  of  the  accotu* 
niodation.  This  we  ran  do  |K>rfectK-  Iij-  the  systematic  instillatioD 
of  atr<«pia.  at  the  «aii>e  tiniL-  correcting  the  vision  for  reading  by 
pre>>icril>ing  such  cla?s9C8  (whether  convex  or  concave  as  shall  sccu- 
ratcly  pla<.x'  the  fur  point  of  the  corr«ct«d  eye  at  the  e«lecled  read- 
ing (iistanctt  o(  fourr««n  or  fifteen  inches.  Under  this  tniatmout 
the  ilegni-  of  np|ini-erit  luynpin,  ua  iia^niiiired  hy  te^ta  with  concave 
gla'<-'>4^-S  mHv  uixlergo  marked  diiainniion,  or  the  myopia  may  even 
disapjtear  alto^ihcr,  and,  by  keeping  up  the  treatment  for  a  otif- 
ticient  period,  the  threatened  myopia  may  be  for  a  time  ^perhaM 
permanently)  averted,  and  even  an  actually  eslahliaiied  myopia 
mav  be  reduced  to  a  lower  grade. 

in  certain  ca»c«  of  establinhi-d  myopia  the  moat  conspicuona 
failure  is  on  the  jmrt  of  the  recti  intcrni  nmM-li>«.  and  the  dis- 
ability aitKunic^  the  fonn  of  mu^onlar  HKthenoi)ta.  In  the  ettbrt  to 
read,  at  or  near  the  ahsolntc  far  iKiim  of  (ho  eye»,  it  becomes 
neeeaaary  for  the  myope  at  one  and  ilie  *tame  time  fully  to  relax 
ilia  acoommodnlion  and  strongly  tn  exert  hin  conv«rgeaev.  Thus 
th«  two  ndjuatmenta  of  accommodation  and  convergence,  which 
ordinarily  are  performed  together  ami  in  i-orrespoitdiiig  measure, 
are  wholly  or  in  great  part  divorced  from  each  other  niid  become 
rclativelv  antagonistic  In  treating  the  conditions  which  grow 
out  of  this  antagonism,  two  indications  present  lhein!ivlve«:  we 
may  endeavor  to  reconcile  the  antagonists,  or  we  may  sacrifice 
either  one  of  them.  The  former  of  these  indications  is  best  ful- 
filled by  giving  coiic4ivo  glii«Mc«  of  such  strength  as  shall  restore 
the  proper  rcbttioti  lictweeti  the  two  functions;  and  these  may  \>e 
aided  to  a  limited  extent  by  deccniration  of  the  lenses,  by  grind- 
ing their  coni-ave  siirfftces  npon  the  (wo  ftiirfaccs  of  thin  prisma, 
or,  in  some  ea-tcc,  hy  tenotomy  of  the  i-ct-ti  exteriii.  The  latter 
indication,  of  sacrificing  either  the  convergence  or  the  accommo- 
dation, is  often  attained  by  the  patient  covering  one  eye  and  so 
letting  it  diverge  relatively;  or  it  mar  be  attaiiied  at  will  by  the 
eurjreori,  through  the  svstcmatic  employment  of  atropia.  In  the 
former  case  binocular  vision  la  sacrificed ;  in  Ibe  latter,  nil  iiccoin* 
niudative  adjustments  are  Bupprc8«5<i,  and  the  eyes  are  left  under 
the  exclusive  dominion  of  the  recti  (nu«i-lcs.  In  conjunction  with 
the  daily  instillation  of  at ropia,  glasses  should  l>e  preacribcd  for 
the  purpose  of  pineiug  the  corrected  far  iwint  iit  a  proper  reading 
distance,  and,  il  the  recti  iiiterni  arc  still  weak,  recourse  may  ho 
had.  in  addition,  to  prisni«,  and  in  some  cu»c-s  to  tenotomy  of  the 
recti  cxtcrni.  In  i)rcBcribing  prismatic  glasses,  it  is  generally  best 
to  give  lilicral  aid  to  the  weakened  musck«  in  the  beginning,  with 
the  view  of  giving  them  needed  re«r,  and  aftcrwanls  gradually  to 
withdraw  it  in  the  hope  of  developing  iiicrc«»ed  convergence 
power. 

I>ecentrAtion  of  the  ordinary  concave  glasses  produces,  withio 
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certain  limitfl  dependent  upon  th«  focna  of  (he  lens,  preciselv  llie 
same  ttHect  as  Ibe  grinding  of  spherical  sitrfaces  upon  priams.  If 
spherical  leneeB  are  motinted  eccentnoslly  in  circular  tmnies,  tlie 
distance  twtwecii  tlic  centrei  of  the  \vn«cn  niuy  bo  i-ari«c)  at  will 
1)y  simply  tnming  tho  ^R«w«  «yiiniiutriL-iilly  tii  tlioir  ncttiniri.l 

In  anj-csiseof  unciiiiiplicatod  iiiyopiii  or  h_v[x.TnietrO|iiii.  the  lcn» 
wliieh  rni-asnrcs  »nd  (■*)rrfvt9  ibe  uefcc'l  obotild  iildo  raim"  ri/nm 
iiosriy  to  thi-  iiorniul  Htandurd  :  ultbniigh.  in  order  to  ici>t  lhi«  in 
hyi)«rnictropin.  wbilv  (ho  pti]>il  reniairie  fiillv  dilaliM.  it  tnav  be 
iioecKttiiry  lo  hkc  uIw  n  nictnl  diiOc  with  n  Miia^l  c-entml  orwning.in 
order  lo  correct  the  irwi;iilnr  refraction  of  the  marginnl  jnrt!*  of 
the  conieu  or  the  cryslaliine  lens.  Whenever  the  lent*  whii-h  eivai 
the  best  resnlt  leaves  vision  at  not  more  than  half  or  t\vi>tliird* 
ofthetiormiil  alainlitiil, and  ea]ieciatly  nhenthe  jKitienl  i-annol  vx- 
press  any  very  decided  prefcreitce  for  one  lene  orer  all  others,  aetig- 
matiem  may  be  misuected  aud  looked  for:  and,  if  not  fouttd,  the 
defective  vii^ion  will  then  probably  be  tmceable  to  some  faalty 
development  or  i^tructiirul  cbitngv  in  (ho  i^'tinii  or  the  n-fracting 
media.  AstigniatiHin  hue  been  Mlrciidy  cxpluinetl  to  )x.>  aditTcrciice 
of  ciirvaliire  in  ditlerunt  mcridiuoit  of  (he  eye.  ineridiaiiK  whieh 
un-  nlwiivH  Ht  right  nngtM  to  each  other,  and,  tiMnally  but  not 
H]wny.-<.  iioriKontal  mid  vvrlica),  or  nearly  s»a'  Tho  fwmi  of  tl>e 
faulty  curvature  iniiy  b«  in  otie  of  the  sarfareA  of  the  t-r;>'stalline 
lens,  and  even,  it  is  said,  in  the  lunicx  of  the  jioaterior  htnnis- 
pbere;'  but,  aa  a  nile,  it  i»  in  the  i-onien.  The  pntctic-al  efl'ecl  \a 
that  the  state  of  refmction  diH'ers,  and  coii8e(]iienily  the  nnlure 
and  acateneae  of  vision  differ,  for  lines  drawn  in  ditferent  di 
tions.  A  patient  may  l>e  in  a  mncli  higher  degree  myopic, 
hypermetropic,  for  a  vertical  line  than  for  a  horiisonia)  one,  or  mor- 
verti;  or  he  may  be  niyopio  for  one  and  bypermetr«i[ao  for  th^ 

•  [ur  47Tii<t>^-in*tio  c^n  labulHtisl  bv  8noll«n  (JneAJr/«r  (JpAU^lmol^^,  i*  , 
II,  1^.  lOU'SOT],  llic  iiicriilisn  of  grralnt  currntur*  *iu: 

ViTiicMl      In  ms,  or  fiO  per  eemt. 

lli>rixonu1  in    n.  .>t    D      '■ 

tirllnad       ii>  I!H1.  or  41        ••  H 

Of  S66  pKnnn*  with  nttigniiitiuii,  in  u'li<>m  tbu  relVietlv*  conitlllon  of  bctfa  cJB 
rooM  b*  dnlPrniiniil,  thn  di>r«<ct  vai  binociititr  in  323,  nr  BiLft  |f<-r  cmiL 

Of  tliu  22B  liKni-iiliif  rri'i",  111"  (tlrTlIoii  "f  it«'  rii'ndlnii  ..f  |!>pninit  rchmvUm 
WHi  ■;ininciri<'Bl  in  tb«  two  eyn  in  186,  ur  tl'J  per  rent,  ^m 

or  iho  ISSijnimeirlcitl  cwu  Ihe  mori<lUn  of  Brpktost  r«frRi-tluii  itm;  ^H 

Tcrlicitl       in  M.  or  61  per  MDt.  ^H 

Hxriaonul  in  IT,  or  IS  ^H 

Inclined      In  37,  or  17        '■  ^ 

Of  fri  CO***  of  tilnociilnr  nilinraiitiini  ict  down  lu  iiniymmHriMl  In  ibo  l«o  ord, 
R  fe«r  (IS.fi  pi>r  cent  |  appr^iiinalfd  (••  (hn  Inw  of  ivmniHrr,  *iiryi«K  not  ninrv  iban 
tf  J  «lhcri  (21  per  crnl.)  iliowrii  ■  imdi-ticy  lnw»rj  pjiniWnlry  to  ihr  Urt  llial  lli" 
Incllnmlun  >if  ihp  in«ri[lliin>  nf  urvmiui  r-'lrnction  win  in  uj-piniw  dirariii-n*  In  th* 
two  ej-M;  Ihv  rotl  (83  jut  ci^nt. »  *ier«  aVoiuS'ly  niiMrmmolrirNl,  proMiling  •  d«- 
liatlon  from  th<i  vnrlieal  or  horixooUl  in  one?  «)-b  omj,  or  to  tba  Mma  M»  of  Ik* 
v>-rll<«l  In  botli  fit*-] 

'  [Tl>«  tliMirv  Uiut  th<!  umI  of  the  fNuIlT  curvature  whfeh  |;ive*  riM  lo  ailisntlttc 
Titi»ii  may  bn  In  thr  rrlinn  riiihtr  Ilmn  In  th«  rpfradivc  ni<^la  ia  alto£o(li«T  os- 
•uund,  and  it  baicd  ufitn  u  m)iup[>r«bvo«lu(i  of  thu  actual  o|i|lTal  pruMoaa.] 
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>thcr.  Tbe  practical  ettK-t  will  lie  that  i  lie  vertical  and  liortJiontnl 
Imuiuliiries  ot"  an  ohjecl  of  vision  are  eet'ii,  iiinler  lite  same  jicuom- 
laoilNttcn,  will)  ilitl'ei'eni  <li-greet)  ot'ilistinclnusH*,  and  in  order  lliat 
they  may  be  eeen  with  the  sainu  decree  ofdislinotne**,  they  nmat 
be  aeeri  alternately,  thu  uccotuiiioilutiori  being  adjusted  Rnt  for 
OBO  and  riK-n  tor  the  otlior.  In  rending  iiritiled  ohHraotei's,  for 
ci[nm]il(%  the  eye  i-uMii>>t  at  the  ennie  time  diitevni  ek-nrly  the  ver- 
tical and  horlitontHl  {nirlit  of  f>iieh  Ivtler:*  a-'<  ui,  n,  and  n  ;  and  is 
MiiMvjueiiily  tidied  iifron.  inHlcad  of  aceoininodatini;  onee  for  all 
for  tli«  distance  of  (he  [aigc,  to  acconiniodntK  alternately  for  tlie 

'Km.  II*.] 


+  X  ^    ) 
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I[)(H"I9  of  every  worti.'  The  exertion  <if  dnin^;  this  wnon  bo- 
I  K'eiiriiUMne  ;  and  when  I  be  ilefeel  is  [ireseiit  in  ii  hi>;h  degree, 
or  when  the  fHiwer  of  accomniodntion  in  failing  with  advancing; 
life,  idtimately  becomea  impossible.  Astigmatinin  therefore  pro- 
dacea  aHtheno|)ia,  or  pninfnl  fatigue  of  tlie  eyea,  together  with 
greater  impairment  of  vision  than  ever  attends  npim  either  myopia 

'  [ll  i*  mora  friH[ucnlli*  tlic  entv  llinl  iiit1);iiiiitk'  iii-rvooi  am  cunlL>nI  [■■  Necomtno- 
ilab>  riirMnn  unptiiixvttirilin  |>rintiil  pHi:--.  ■tlinimt  we  Ihinit  f'-r  llii'  vitIU-h)  IIii>I<) 
wt  thr  iMlcra  ID  ri'HiIini;  ordliiRry  lr|ii'.  ^Sm-  Am.  J-ui-ti.  Afrrf.  Stienrf^,  July.  tBST, 
p  lU  I  1(1  rtwling  iniuli:  llit-j'  B(^u,iinK<JnI«,  IT  tlk-^'  I'uii,  fur  the  bwruunijil  lint.'*  ut 
\ku  lUiff  ] 
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or  hypermetropia  only.  The  ftothenopia  inoreas^  widi  ago;'  a»rl 
t]it-  inijuiirnient  nf  vUion  (lepeiKliii  ii|inn  defective  Hij^lit  of  Ibe 
lioitriihtnoH  nf  ol>jecle  in  some  one  direction.  A  patient  once  dift- 
rloMtd  to  nie  the  nature  of  his  defect  by  Baying  that  his  tright 
sutfereil  regular  ini|mimient  at  certain  hours  of  the  day.  1U>  took 
a  distant  turret  clock  as  histMt  object:  and  he  could  eee  the  liandfi 
{•tninly  wbtn  they  were  iipproxiinatcly  vertical,  but  soircely  at  all 
wlien  they  were  npproxiinatcly  Imrizoutul.  [See  ¥\g*.  114  and 
116,  copied  from  photograpbi*  of  l"'iff«i.  113  and  l\'>  tuken  by  » 
caiTivni  rendered  Htitigtiiutiu  by  (he  ndditiou  of  a  \\<^k  cyliiidriad 
lens.  The  smctrr>|)ic  inoridian  in  tht«  ca«c  'm  the  liorisontul,  whioli 
ro8iiIt«  in  a  )<pn<fldiii^  oul  of  botli  lint':'  ami  itpota  in  the  uiitif  direc- 
tion; bonce  ihu  vcrticjil  line«  in  Ki^.  114  are  ilUlufined.  while  the 
liorieotital  lines  arc  l)rij;bt  nn<i  sharp.  So  aUo  the  sjmrB  in  Vig. 
lit)  art^  seen  to  nm  together  in  the  horizontal  rows,  whUe  they 
are  jterlectly  distinct  from  etu-h  other  Jii  the  vertical  niws.  The 
test'diuj^nmiH  shown  in  Figs.  117  to  124,  are  arranged  upon  the 
principle  here  illustrated  j 

If  we  i::<aK<i>e  the  lateral  niara:ins  of  a  cornea,  exactly  on  the 
borixonial  diameter,  lo  l>c  a  little  aiiproxi mated,  while  the  mar- 
gins on  the  vortical  diftmctor  are  lett  in  their  natiinil  atate.  we 
shall  have  an  UHligniatic  Burfaie  The  curvature  from  »id«  to  sidu 
will  be  t)har|icr  than  that  frotti  above  dnwnwardit.  and  the  uyc  will 
be  rendered  myopic  for  vertical  lines  while  it  remains  unchuni^cd 
for  «uch  n»  are  horizontal.  Thv  bowl  of  a  spoon  uttords  a  familiar 
example  of  a  surface  of  somewhat  einiilar  character. 

All  ordinary  eonwx  or  concave  lens  is  u  portion  of  a  apherical 
iturfuot^',  and  ivl'mcts  vqiiuily  in  all  directions  all  the  lit:)it  which 
falls  ui><in  it.  .\  cyliiidricid  U'os,  on  the  vontr.iry,  a*  its  name  im- 
pMi'*..  is  a  «ot;iiii-nt  of  n  cylinder,  and  refracts  light  only  to  or  from 
a  line  panillol  with  the  axis  of  the  cylinder.  Il  wc  t4i{i:ca  voitcave 
evlindor  of  jnoiK-r  curve,  and  plaw?  it.  witli  its  axis  vertical, before 
tne  eye  (with  its  horii'.oiilal  meridian  myopic]  iinngitK-d  in  (lit; 
lust  paragrnpli,  it  will  ncutraliKe  the  myopia  i'nr  vortical  littcs,  and 
will  lie  indy  a  piece  of  plane  glass  witii  regani  to  hnri/.ontal  ones. 
A  piano  convex  cylinder  held  liefore  the  [normall  eye  with  its  axis 
horiKontal  produces  ariiticial  myopia  for  honxonial  linea,  but 
scaix'cly  atleits  the  clearness  of  Vertical  lines.  A  plano-concave 
cylinder,  wiih  its  axis  vortical,  renders  the  eye  hvpermetrojiic  for 
vertical  lines,  but  scureelv  attccts  the  clcarnets  of  horizontal  lines. 
It  followM  tliut,  when  asligmntisni  produces  myopia  for  lines  of  a 
given  direitioti.  "c  may  correct  it  by  a  concjive  eylitnlcr  with  its 
axis  in  the  same  dii-ectioii.  When  it  iirotlui-es  bypormetropia  for 
lines  of  a  given  direction,  we  may  correct  it  by  u  convex  eyliuder 

'  (Wfili  Hitv*ni-i(ii:  iiB--,  when  « (-■■'•  nun. idii'fi-ii  hnwinM  iluE:gt*h  nitd  b  nt  iMt 
nmrly  l<i>l,  Ihv  mniiiti'iinnci'  nf  wi-nri-'iKK'  ndju-nni'lili,  nnd,  aliU  mmrr,  Mpld 
chanCiiif  fldjutnni-nl.  iLiiFni'-  itii|>i>»ilil-'.  and  *n  ihn  ii*lh»nu|vlii  maj  f^iluallj 
fliniliilrh  lit  gi  villi;  |><niv  ii>  n  tinOi  uf  Hi'i|ii1<tMpn(ii  in  dcrtrulivv  vUukI  perc^aii 
Sm  Ant.  J^itn.  Itfi  SeUtuxt,  Julv.  IS*!',  |>.  81.] 
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with  its  axis  in  the  same  direction.  To  turn  the  axis  exnctlv  the 
other  way  wouli)  double  the  defect ;  and  the  excellence  of  tfie  re- 
enlt  de^nds  upon  the  correct  pontiou  of  the  glass  being  given  and 
niaintiiincd. 

It  i«  obviiuiK  that  a  person  who  i*  eilhcr  myopic  or  hyperme- 
tropic— wiy  for  vuriical  iinis,  but  who  weit  honzoiitjil  lines  accu- 
rately— will  also  i*ee  iho  lateral  or  vertical  l>o«iniiiriiwof  an  object 
more  or  le**  obaeiirely,  or  will  even  altogether  lose  sight  of  ihcin. 
The  lateral  boundaries  of  a  aqunre  might  thuH  be  rcnovrcd  dim,  or 
the  lateral  an  distinguisheil  from  the  upper  and  lower  portion^^  of 
the  ci rcumferetii-c  of  u  circle  Ileeides  this,  there  is  an  almost 
intiititely  nmiill  altomtiori  in  the  uppurent  «ha|M?  of  objecrs,  which 
appear  elongatf"!  in  the  dir»'clion  for  which  the  eye  is  hyjierme- 
tropic.  or  nhorloue<i  in  ihe  direclion  fnr  which  it  i»  myopic.  For 
example,  to  nn  eye  hyjiermetropio  for  vertical  linf^.n  circle  would 
tend  to  npi)eur  as  an  ellinw  with  its  major  axis  vertical;  and  a 
square  hh  an  oblong  with  neight  greater  than  its  breadth.  To  nn 
eye  myopic  for  vertical  liut-s.  the  major  axis  of  then  jiparent  ellipse, 
and  the  greater  length  of  the  uppnrent  oblong,  would  both  lie  in 
the  horizontal  direction,  llul  in  order  that  this  alteration  may 
he  appreciable,  a  conttiderabii^-  distance  mutt  intervene  between  the 
discorlitig  or  aHlignintic  me<liiini,  and  the  scn.Hin  on  which  the 
image  ia  received  just  aa  the  distortion  of  a  shadow  is  increased 
by  tlie  di:«lAnce  of  the  surface  on  wliieli  the  fllindow  is  cast).  Be- 
tween  the  conu-a  and  the  retina  the  distnnec  is  not  sulKcivnt  to 
province  any  distortion  which  the  seni^e^  can  rcogtiizu;  and  astig- 
niatic  people  «*  smuares  and  circles  in  the  same  shapes  at  their 
neigbb<>ry,  althongli  with  some  portion  of  outline  less  sharply  de- 
fined than  Ihe  rest.  If  wo  render  an  eye  ni-tificially  astigmatic, 
by  placing  even  a  sttvng  cylindrical  lens  close  to  the  cornea,  the 
sitcralion  in  the  apparent  shape  of  olijucts  is  barely  recogniKable. 
If  we  move  the  lens  an  inch  away  from  the  eye,  the  alteration  is 
,  no  longer  dotibtfnl ;  and  if  we  move  it  six  inches  away,  all  out- 
lines WBi-ome  cO'ispitruously  changed.  In  tlicastignrnticeye  itaeif, 
however,  nolhiog  of  the  kind  occurs;  and  Mr.  l.iebreichs  lecture 
at  the  Uoyal  liintitution,  in  which  he  attributed  the  ()cculiarities 
of  &oni«  of  Tm-ner's  pictures  to  the  nstigniatism  of  the  artist,  was 
neither  more  nor  less  than  nn  elabornte  hoax.  It  was  illustrated, 
if  I  rt^niember  rightly,  by  a  magic-luntem  image  of  one  of  the  pie- 
tore*  treated  of,  and  in  this  image  the  interposition  of  u  cylindncal 
lens  was  made  to  shorten  up  the  ligurcs  as  ihey  apjieiired  on  the 
BCrecn ;  doing  so,  on  the  principU-  nli-eatly  laid  dowti,  \iy  virtue  of 
the  distance  between  the  latter  and  the  distorting  medium.  An 
nnnlf^ous  effwt  wonhl  have  been  prodncol  on  Turner's  rctiiiie, 
and  might  [lossibly  have  been  transferred  to  his  canvas,  if  hia 
corneie  had  iHjen  placed  iiiioti  niitL'unie.and  thus  worn,  so  to  S|^<cak, 
two  or  three  inchea  in  Imnt  of  the  rest  of  his  eye*,  but  in  no  other 
conceivable  maiuuT.  The  most  curious  r*r«nlt  of  the  whimsical 
experiment  thus  made  upon  public  credulity  wu*  the  disuovcry 
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that  11  large  proportion  ot"  the  andienco  np[>cured  lo  believe  that 
tho  IcunitKl  IcL-tiiivr  wiis  in  parni-ot.' 

Tht>n.'  ui-i-  iimnv  mcthncli;  by  wliiuli  the  presence  of  nsiij^niiitiun 
m«_v  bi'  discovt-red  ^ubjuelivfly ;  but  tlio  wst  ia  thiit  by  rlieiins  of 
IV.  Pniy'e  twt-tj|M:-«,  of  wliich  ii  icdiiciHi  copy  in  iriven  on  p.  i>", 
and  wliich  nmy  lie  pmcuivd,  in  »  xinf.  tit  to  bniiir  in  n  considring 
roiini,  from  t  bo  A  ntoryiK"  Kiiw  A  rt  Company.  1  he  myopiii  or  hv- 
permc tropin  bfiiiy  lirst  corri't^reii  as  far  ns  pnnsible,  the  f^iatieni  is 
told  to  look  at  tlie  typcft  from  a  distauce  of  tei»  or  twelve  feet, 
with  the  <>ye  under  examinalinn,  the  other  being  screened  or 
covered,  lie  nmet  be  cautioned  to  look  at  the  eheot  aa  oue  object, 
and  not  to  single  out  any  jiarticular  letter,  llo  in  then  asked 
wbelber  tlm  black  and  while  lines  are  vqually  fonspiouoiiw  in  all 
tbu  letters;  and  if  be  answerit  in  the  afBnuatiw  tbvre  io  no  astig- 
tiiHtiHin.  If  Ik;  ie  astigmalii'.  bi'  will  name  sontv  letter  in  whicli 
the  line*  are  more  vbiirply  di-fined  Ibuii  in  luiy  of  the  re^t,  aud  will 
rav  on  inquiry  that  tlicy  arc  \v»%t  deline^l  in  the  coiiiimuion  letter, 
below  or  nlx>ve  (lie  finti.  wbii-b  han  itB  sirijie*  in  the  opi>osite  di- 
rection. For  exnu)|i1o,  if  tbi*  tttri^tefl  are  mot>t  cnnRpicunug  in  N, 
they  will  be  le»»t  lonttpicuonci  in  Z,  and  viiv  nrrnt  If  tboy  are 
most  conRiiicuoua  in  T,  they  will  Ik-  least  conspieuona  in  I>,  and 
60  oi)  of  the  rest.  There  are  very  few  eyes  to  whit-b  the  slri|ea 
will  ap[>ear  absolutely  identical ;  and  the  amwirenl  dilierence  must 
be  fairly  well  marked  in  order  to  justify  a  dmgiK^if  of  a^'*gniatisni 
us  a  eiiUBe  of  iniperfeclion  of  night.  The  directions  uf  the  lines, 
in  the  letters  in  whitih  tliey  are  most  and  least  distinct,  will  be 
those  of  the  meridians  of  least  and  greatoat  curvature. 

Objeclivclv.  astigmatism  may  l»e  discovered  by  the  ojtlithalmo- 
scope.  In  tfie  inverted  image,  the  optic  disk  of  an  astigmatic  eye 
upjiciirs  elliptical,  with  its  major  axis  in  the  meridiaa  of  least  cai^ 
vnlurc  In  the  cii-ct  iinugu.  there  is  unequal  definition  of  the 
bloixl veoiiels  wliioli  proceed  in  ditl'ercnl  directions.  This  ia  best 
aeen  whei-e  two  veiwols  of  nlmut  equal  i«ixe  cross  each  otli*^r.  or  di- 
verge from  eaoli  other  nearly  at  a  right  angle.  If  one  of  them  is 
sharjily  detiiKH)  while  the  ottier  is  olweupe,  the  preseuee  of  astig- 
tnatisini  is  not  doubtful. 

In  order  to  test  the  degreo  of  a-ttigmati»m,  it  is  proper  to  lay 
aside  the  letters,  and  to  use  single  linc«  1  employ  for  tbi«  pur- 
pose a  simple  contrivance  which  was  made  for  me  by  Me.'wr*  L'-ar- 
peuteraiidWeatley,aiid  which  ia  represented  in  Piga- 118  and  1111.* 

■  [From  i.ii  liri'kh'f  "imvirliiil  riiniKU>  liv^luru.  lUi  prinli^  in  MuftfUmi'*  Mmfa- 
tint,  it  nuiilil  ui'ppiir  liiut  ho  aitribuiii  Tumor'*  tomiirkiibia  ■•hiinifi-  ot  iiyln  in 
puiniinu'  in  ;*"'"'  I'""  "•  ''"'■1  '"  ■  ■hMnee  In  hln  pyw,  hikI  hn  hint*  at  e«biTntt  »* 
Ihc  pniliHl>li.i  t'l<iiiii:i>  ill  TiirniT'i  ohk-.  SiinilKrly  lio  •■iplainii  the  ii»rkpil  rlunsn 
in  ooloriii);  uliiih  ia  iron  ii>  iliv  Inter  worki  of  Miilri-jid)  hy  knuihir  (iniicrruiV« 
iBRlIi'iilHr  Hiiiiii:i<,  vir., :  iWi]<>vi<i<-piiioiii  uf  an  nml-iT-lilii-^uloriiiion  io  the  nuclaut. 
Lifl>rcicii>'«  tirwB.iLiiK-t  fi-rlh  in  IhiilroluTc,  thoii):)'  pl'^hap•  not  iil«By«qiili«'clt>*rl)r 
•ct  T'lrih.  urn  iirvcrihi'li-u  both  ingciiioui  nnil  hU['ui»liv  - ;  xhty  do  not  appsBr  to  lU 
In  any  il'jfnn- L»  jii-lifv  Mr   Cnrfi-r'.  i.-Blim»lP 'if  llimn.] 

'  (Tlio  conlriviiiHii  il<'nrjril»d  in  tlip  Ictt  ii  n  rrprL-diiclinn  frwin  th«  m][|ut'4  ttaf- 
dio^dpiii  for  the  dolnpliiin  nnd  tiK-niitrnmnnl  of  Hitii;inHt!*in.  (Tii-ldtJnFii  tot  br- 
{inlini;  VHti  Hflif-iiiiilifiuiu,  dour  i>r,  Juhn  Utwn.      Vertlitg  AVtI.  OmtA,  r.  Ooyl.,  Nu  T, 
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It  consists  of  a  circular  m«tal  plate,  nine  inches  in  diameter,  with 
a  loop  by  which  it  can  be  suspended  airainHt  s  wall  Around  the 
margin  th«  figures  of  an  ordinary  clock  fac*  arc  uiinted  in  black 
upon  a  whttv  ground :  iind  within  ibv  circli-  of  bgures  a  s<x-ond 
Circn]»r  pliitc,  mix  inubt^'M  in  dinuK-tvr.  tuni»  frtiOy  on  a  conciiiled 
eentrtii  pivot.  The  iu.-irond  plntv  is  h1»io  i>Hint«.-4l  wbitv,  nnd  \n 
crowed  »v  three  parallel  Uliirk  linc»,  itopnraiod  hy  whit«  inter- 
aparett  equal  in  width  to  theniitelves.  The  line*  arc  i>lnoe<)  tirst  in 
toe  direction  in  which  they  are  aeen  beat,  and  then  in  a  direction 
at  ri^hi  angles  to  the  former,  and  the  refraction  is  tested  bv  lenses 
in  both  positions  in  the  onlinjiry  way.  The  difference  will  he  the 
measure  of  the  astigmatism:  and.  consequently,  will  also  be  the 
measure  of  the  cylnulriciil  Ions  which  is  rcpiired  for  its  wirrection. 
Id  order  to  illiislrute  this  by  an  example,  let  iie  8up|K>ec  that  a 
patient  is  myopic,  dim-sightcil,  and  uncertain  about  the  leni^  which 
suits  him  best  with  ordinary  test-tyims.  With  —  ,*|,  however, 
he  telU  us  that  the  liiiux  in  the  \  of  Fruy'«  Ie8t-type«  arc  fairly 
vigible,  while  thmeof  the  Z  are  vcrj-  indislinot.  We  <liR>et  his 
attention  to  tin-  dial  above  describwl,  and  turn  the  inner  plate  to 
reniler  the  parallel  iim^  liorin^aral.  or  correi«|ioiiding'in  Tiosittoa 
villi  the  »tri|ieA  in  the  N.  We  Iind  by  trial  that  these  lines  are 
beet  seen  throneh  a  lens  of  —  ,■„.  ^Ve  note  down  that  there  is 
horizontal  myojiia  =  ,■,,  and  ve  ttirn  the  lines  into  the  opposite  or 
vertical  direction.  Here  they  are  best  seen  through  a  lens  of  —  (, 
We  note  that  there  is  vertical  myopia  -  J  Ity  deducting  ,'j  from 
I  we  obtain  /,,  and  we  say  that  there  is  myopic  astigmatism  —  ,',, 
with  preponderance  in  the  vertical  direction.  A  concave  cyiindn- 
eal  lens  of  twenty-fonr  inches  focal  length,  with  its  axis  vertical, 
will  restore  the  equilibrium  between  the  two  meridians  ;  and  will 
leave  the  whole  eye  with  a  myopia  equal  to  ,',j.  We  order  the  ..'^ 
concave  cylinder  to  he  ground  on  one  side  of  a  lens,  and  a  conunoa 
concave  ,'.lh  on  the  otiior,  and  by  this  comhiiiiition  wu  correct 
both  the  myopia  and  the  a^ligmati«m  an  long  ax  the  axis  of  the 
cylinder  in  ni  the  vertical  [)oeilioii.  To  place  it  with  the  iixi»hori- 
zonlal  would  he  to  double  the  aAtignialism  ;  and  in  any  interme- 
dialo  ]>oAition  it  would  do  at  leant  ns  miieh  harm  as  good  Hyper* 
tnelropie  astigmatism  is  measured  in  the  same  way,  but  with 
convex  instead  of  with  concave  lenses,  and  after  the  nse  of  atr(^ 
pine.  When,  instead  of  being  myopic  or  hypermel i-oiiic  in  l>oth 
meridians,  the  eye  is  emmetropic  in  one.  the  spherical  lens  which 
corrects  the  refraction  in  the  other  is  the  measure  of  the  astignuit- 
ism,  and  of  the  nlano-cylindcr  by  which  it  will  be  relieved  When 
the  eye  is  myopic  in  one  meridian  and  hypermetropic  in  the  other, 

IKS.  X(d  Arr*.  r.  <lm.  en  Xali'ttrf  .  II,  IftOfl  On  tlin  Dnlii'tl"n  iinil  Ui-nturn- 
Sicat  of  Aik>KniHti>ii>>  Am,  Janra.  ,l/'rf  Srirtvn,  jMiiiinry,  l^flT  On  h  Nvw  8}-*t<>ii) 
of  1V>U  for  Uin  Dirtcclioii  mad  Mflis<ir--iiic-iil  of  Atlitfiiiiili'iii.  TVnin  Am.  1^*-  ■''"'■ 
tor  IWT  asd  1H69.J  ThH  dlHgrnin  hi1'I]>Ii-i)  I>v  lh<i  niilli»r  U  thitl  •lii>wn  in  Fig.  IIH, 
■Hninlnl  li>  tutu  upun  the  I'ctitnil  pivot  of  the  dial,  Fli;  118.  Fi^.  117  lu  IIS  nr* 
dixit  rediiftluni  fr»m  Ihn  ihri'o  diiiEninit  |>uMibh«I  lli  HMO;  Fi^.  120  lo  124  nru 
(ioiilar  r«liiL*li»fM  fn'rii  iid<IiU"nu!  'Ili<i;riini>  iiniKntml  \n  ih*  An.  Oi>h.  K.>e.  »l  ilio 
BiMllng  la  )8UT,  niid  |)ubli^ll*(l  iu  tliu  TVniuntcfwna  fur  IBOT  Mnd  IBSS.] 
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tlie  aRtigmnlifim  in  the  sum  of  the  two  derecto.  and  nnt  thei 
ferencc.  ThiiH,  it'  there  were  mvojiia  lor  vertical  lines 
hypemiQiropiafor  honzontal  lines  =  ,\,tlie  aetigRiatism  would  he 
equal  to  ,'.  nearly,  and  would  l>e  corrected  liy  a  convex  cylinder  of 
,',.  with  its  axiB  horizontal.  Whatever  may  be  the  dearee  of 
afitisumlisni,  it  should,  for  all  jmrpOBes.  be  correcled  as  nearly  as 
possible  When  the  aslieiimtiHiti  is  corrected,  the  eye  may  still 
iH"  pri'abyoi)ic.  myopic,  or  uypt-'miftro|jic.  and  iiiuet  bo  dealt  with, 
in  ibLve  rt-pirdit,  on  the  principles  tiln-ady  laid  down  ;  one  side  of 
till-  \i:a*  Wing  given  to  the  eyiindricnl  ofemeut,  the  other  to  the 
)«pberi(.-al  element,  in  iiny  g1a^»c«  which  may  be  necessary. 

[The  (c.*(->/i'(//r'iw,«  «i)iown  in  Kipi.  117  to  124  are  desiEpuHi  to 
Ik-  used  at  a  disUanee  of  from  ten  to  iwcnty  feet.  The  dial  aird. 
Fig.  I IM,  iit  alioiit  foufteen  inoliea  Mjnnre,  and  the  eircniar  (rarda. 
Figs.  117  to  121,  are  aljoiit  nine  and  a  half  inchea  in  diameter. 
The  t)inu;Ie  hiai-k  linen,  an  well  aa  the  white  intor3[iacea  in  Figa. 
118.  Hi ,  and  121,  are  of  the  same  width  as  the  lines  which  make 
lip  the  letters  of  No.  XX  of  Snellen's  tesUeftem,  and  should  be 
seen  distinctly  at  a  dielanee  of  twenty  Paris  feet.  In  using  these 
diagrams  for  the  detection  of  ostieuialism,  we  bring  before  the 
eye  under  exannnation  a  series  ot  ordinary  convex  or  concave 
glaseea,  until  we  arrtvo  at  the  strongest  convex  or  weakest  con- 
cave glass  through  wliicli  uuv  one  of  the  iwt«  of  lines  in  Fig.  119, 
or  of  the  radii  or  sectors  in  l-'ig.  117  or  120,  is  di^tinvtly^i-n.  The 
direction  of  this  most  <li8tinc!tly  cecn  radius  or  eeclor  in  Fig.  117 
or  V2f>,  is  the  direction  of  the  principcil  meridian  of  least  refrac- 
tion. For  mvtuturing  the  ditlcrciicc  of  refraction  in  the  two  prin- 
cipal nioridiuns.  of  leiwl  and  greatest  refraolion  r«»peetivcly.  we 
first  deviled  the  te«l  shown  in  Fig.  tl8,  plncingihe  card  upon  the 
dial  and  turning  it  eut-cc^vely  in  the  direction  of  the  two  princi- 


pal iiieridinnc>,  na  determined  by  the  triid  with  Fig.  117  or  120. 
hnl  wo  jn-ofer  on  tlie  whole  the  diagram  shown  by  Fig.  121,  in 
which  the  twoerorwed  sets  of  lines  are  set  at  the  i>ame  time  in  the 


two  principal  meridians,  and  so  servo  for  comparative  observations 
during;  the  trials  which  we  proceed  to  make  with  concave  cylin- 
drical teat-glasses.  At  present  we  rely  oftenest,  perhaps,  upon  the 
diagrams  sliown  in  Figs  117  and  120,  both  for  the  detection  of 
astigmatism  and  its  measurement,  but  we  have  about  a  dozen,  dif- 
fering more  or  Icsx  in  construction  or  arrangement,  all  of  which 
arc  iiccHsionally  useful. 

Fig.  124  in  one  of  our  older  arrangementa,  in  which  the  same 
degre<^'S  of  inclination  arc  given  as  iu  rig.  119.  Figtc  122  nud  12S 
consiet  of  narrow  lines,  anil  rows  of  holeis  punched  out  of  disks  of 
blacketieil  oanl-honrd.  and  covereil  on  the  back  with  fine  tissue- 
fiflfier,  either  white  or  colored  ;  they  are  di-nii;ncd  to  lie  Imng  in  a 
window  and  vicwinl  tt^  trauHftaienciefl.  Bv  Bii3{>ending  these  u-t  well 
as  the  reclamrnlar  card.  Fig.  124,  from  tne  small  holes  sbown  at 
the  top  of  eacJi,  the  degree  of  inclination  of  the  eeveral  lines,  seta 
of  lines,  and  rows  of  spots,  may  be  varied  at  pleasure.] 

Tbo  degree  of  astignuitUni,  as  well  as  its  exi«leace,  may  some' 
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tiuiv^  bo  dclcnninfd  by  the  opt hal niniicniie  u-itb  a  noar  approach 
to  aci-nmcy.  [  Imve  several  times  arriven  at  a  very  fair  n>i«uit  in 
myopic  case»  ;  Init  I  caiinat  exolnde  errors  due  to  my  own  nccom* 
modation  in  exnitiiniiig  thehy[iermetro[iii-.  Kxjierieiice lia»  tAught 
me,  moreover.to  diatriHt  llie  ii]>lithalmoscii[ie  when  it ifl employed 
for  this  riiir(ioae  bv  others,  ami  hence  I  do  not  tliink  it  necessary 
to  enter  into  details  atiout  its  a|ir.lication.  I  have  already  had  oo 
casion  to  say  that  London  consul  tants  enjoy  great  opportiitiiliefi  of 
learning  humility  from  the  ern'ra  of  their  noighltorx:  and  I  have 
eeou  qui le  u  eonaiderable  uumber  of  ()Utient8  whose  Astigmatism 
has  been  oplilhalniosfopically  tested  hv  ]«urgeoti«  who  rely  njiou 
tliiK  iiiefhixl,  and  who  huve  pro!*crilie(l  !>petita(']e«  whieh  hnd  the 
dinsle  tniill  ihat  tliey  fitiied  to  imprnve  the  sight  of  the  wwityr*,' 

Although  »stigmalii>ni  ih  genernliy  a  natural  mnlforinarion,  it 
iei  by  no  means  unknown  as  an  iirtlHcial  one;  in  which  form  it  ta 
liable  to  nccnr  after  iridectomy  or  after  cataract  extmotioti.  If 
the  cicatrix  left  in  either  case  should  be  broader  than  a  mere  line, 
it  can  hardly  fail  to  modify  the  coi-neul  cnrvature  at  right  angles 
to  its  own  track  ;  and  I  have  seen  several  inslances  in  whii-h  vision 
after  an  operation  was  secintnjrly  much  itntiaired,  but  wa^  raided 
uearly  to  the  normal  Titandoril  by  the  deicction  and  relief  of  arti> 
ficial  astigmatism.  In  these  eiises,  tOf>,  it  is  sometimes  better  for 
certain  pnrposes  to  complemeut  the  astTgumlism  Ibau  to  correct 
it-  I  oiiee  jH'rfornicil  iridet^tomy,  for  serou«  iritis. on  a  gentleman 
forty  years  of  age,  who  made  a  good  recovery,  but  whose  virion 
was  stdl  impaired  when  llie  eye  set^^nied  ijuile  well.  I  r>>und  that 
he  was  enunetropic  for  hori«ontttI  line^i,  bat  that  he  hud  becuini> 
myopie  to  ,',tb  ("or  vertical  onet*.  A  coiicuvc  piano-cylinder  of  ,•,, 
with  its  axis  vert  ieal,  restored  normal  vision  lor  distant  obji-cts.hnt 
left,  him  with  feeble  accommodation,  and  reriniring  reading-glasses 
on  account  of  presbyopia,  the  advent  of  which  had  iM-eii  liiistened 
by  the  disease.  80,  instead  of  correcting  his  astignniiism,  [  com- 
pleted it  by  giving  him  a  convex  piano-cylinder  of  ,',,  with  its 
axis  horizontal,  '1  his  rendered  him  equally  myopic  all  round,  and 
thus  relieved  his  presbyopia.  A  spherical  lens  of  -i-  ^',  was  [tot 
into  the  other  ring  of  tlie  spectacle  frauie.  nnd  with  this  assistance 
the  }iatieut  was  able  to  read  "  brilliant "  tyjw  with  either  eye,  and 
to  combine  the  two  images  easily 

In  all  caecs  i[i  which  cylintlriciil  glasses  arc  requirod,  it  is  better 
to  have  them  In  spcciftcie  frames  than  in  any  kind  of  n<»»e  clip; 
because,  in  the  former,  they  arc  more  likely  to  retain  their  rignt 
position  before  the  eyes.  It  is  also  lietter  to  have  circular  leusea 
than  oval  ones,  because  the  position  of  the  former  can  lie  regulatwd 
with  great  nicety,  and  can  be  altered  at  any  time  if  they  becoDie 
displaced.'    The  little  screw  which  liutens  the  spectacle  fraioe  on 

'  [The  o|il]th»lnioMy)pa  U  oflcn  of  the  grtntut  ii>o  in  dukrinining  ihc  piUudm 
or  niin-rnitliMioc  <i(  utu^mnxhrn,  nnd  thnro  1>  nu  duulil  thsl  bj'  mvuiii  of  Iivring'* 
luBltuiii-^iil  I  Fii:,  3'A  p*li''  !'9)  quiif  Rccumii!  uii.'H«ur'<iniMilii  nuif  be  nanila  by  •  pnut- 
■ircj  nnd  cnruriil  obm-rvcr.  Tint  mcllind  i<,  h-wi'vcr,  much  I«m  MccnniU  than  ibai 
Ii,v  iriHl>  witli  )[liiu»,  drill  ill  r<>>uii>i  aliuiild  lii-  ncwiiUd  RiHp[iniiliB«tl'>nau<ilT.] 

)  [Tbvre  i«  no  gvud  niii*i<n  fur  jiri!r''rrii>g  cirvulur  Ivimoi  tu  ttiv  Dnml  oval  of  oil* 


CTLINDRICAL    llLAfSM    IX    AUTISM ITtSM. 


4»S 


the  outer  side  can  be  loo*«*n«-d.  ami  ihv  eUm  turned  in  the  rinjr  to 
any  extent  which  iiuiy  Iw  n6c«-iwar\'.  Wlien  aHti|n'<^l>*<i>  pxista 
ftfter  a  tatamct  o[M.Tuliou,  it  nmy  h«  relieved  hy  a  very  ingenious 
Anicricau  contrivimce.'  Th«  Decessary  sphericiil  lens  should  be 
made  small  and  )))»n»<'onvox,  anil  then  cemeniod  to  the  (>linic  laov 
of  the  ncctT'^rj  (tlano  cylinder.  The  sfieclacles  thu:"  ciinstrui'I^-J 
>re  neither  hi-^vy  nor  unsizbtly.andan:>a);reat  im|>rovemeut  upon 
cylindriuil  cuiar^ct  jjlaesee  niadi:  in  any  other  DUinii«r. 


(F»HM.l 


Aa  everything  must  have  a  name,  and  as  there  is  n  certain  reA- 
eonablenesa  in  desoribing  as  "  Isoinctropta  "  the  state  in  which  both 

long  ihii|w  If  !)■«  ooulUt  U  compoUnt  K*  on  prMctlb*  Ibe  angi*  ^t  Tnelfnatlan  of 
ilin  mill  of  Ih*  \mmn  willi  iH'rr«.'i  dwiirncy,  iinil  n  nxnpirb-nl  opliclnn  will  dnil  no 
'tifflcitltr  In  ncouratrlv  cti-cutini;  ihn  ordirr.  Circiilnr  Irnmi  ran,  It  U  irii*,  be  rv- 
luljiiilnl  if  Ih'-y  In'i-iinin  tiirnnl  in  ihoir  rraimv,  hut  circular  Klnuoa  hIuud  hk  lulijact 
la*u('l>  aci^idenlnl  tli^pl^lC^-•m(•lll.  Kcir  Ihp  purl  Icn  yoari  wo  hnvo  hnUilunll;  am- 
filoyrd  iivhI  friimn  for  cviindrirnl  |;liu<w,  al  flnt  h«  dclvlni!  *>iii>v  pvraiinHl  ntt»n> 
lion  tn  the  BTltini:  of  IhcRi,  liut  Ullnrly  bv  int-lgdin-.;  nil  \hv  ulcmonU  of  tfio  ctUH)  In  ti 
written  |ir«.Tiplion.  Such  pmcriMloiii  have  born  flllod  fof  u*  by  Mr.  II.  W. 
Uooti-r.  iif  Nrw  Yi>rh,  with  iiiiviiryin)|  acriirHi*y.] 

<  [The  invcniicn  of  Dr    K,  (i.  Lorlng,  of  New  York,  «nd  •xe«iil<d  by  Hunter. 
(TWiu.  Am.  OpA.  Set.,  Wl.)    The  ceitinnt  uwd  ii  knuplttntifd  Canada  baUam.] 
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eves  are  alike  in  their  refraction,  some  ingeniooB  peraoti  has  invented 
the  word  "BiiiiK>inetroj.ia "  lo  express  the  eonlrary  condition. 
Aniflonietropiu  niav  be  intiiiitvlv  variou»  iti  its  i-haracfer,  bnt  the 
nitut  vomiiion  form  is  thiit  in  u-hich  both  e_re«  arc  ni^'opic.  or  both 
hj'[^<Tnn.'hi>|iit',  bnt  in  ditlV-ront  dcgruc*.  In  wory  ca«f  of  the  kind, 
eiK-ii  i-ya  sbfuilii  IV  loslfii  imil  uxiitnirKiI  sjnglj-.  anti  tlu-n  the  cor- 
rectinj;  Ii-iis<-»  r«|niri'd  for  omh  should  lie  nmiinUil  in  ihu  same 
frame  iiixl  naed  for  ft  limee!C[>erirjioiitally.  If  e<vxl  liiiHK^ulur  virion 
Ciiii  be  obtained  without  dti^conifort,  the  dill'vrihfr  leit^tus  niny  \>o 
used  together  perninnently.  Itut  if  the  diftainiiiar  iniajron  Ibrined 
on  the  two  retinie  raiinot  be  easily  united,  or  if  pain  or  Aenftntiona 
of  slrnining  in  the  eyes  are  producetl.  it  will  l«  Iwtter  in  citlier 
cawtoaltatiduii  any  attempt  at  i-otnbiii:ilion,  and  to  consider  chieHy 
the  n;i[uireiiK'nts  of  that  oye  from  which  the  beat  and  most  aaefal 
vixion  fan  bo  obtaiiR<d.  ' 

In  all  forms  of  nmelropiu,  and  oven  in  «ii>m«  iuatanccK  of  pree- 
hyopta,  but  more  eK[ieeially  in  inyopiu,  complHint»  an;  oi-casionally 
made  of  ihi-  pit-wtnce  of  floating  bodiosi  n-hieh  dnncv  Ix-fore  the 
eyea,  and  whii-h  have  received  tlie  name  of  "  mu*<.ui'  voHtante*." 
1  hefle  niHBCiP  are  ofleii  sources  of  ooiisiderahle  discomfort,  not 
only  from  the  way  in  which  they  euk^age  the  altoniion,  but  aim 
from  the  fears  which  ihcy  excite.  '1  hey  are  usually  Joscribed  tm 
bearing  a  i-CHemhIance  tn  )>eaded  threads  or  tilamenrs  variously 
curved  and  dispoaed.  They  are  most  conspicuous  when  the  «y«a 
are  turned  towardri  a  wliite  surface,  each  as  u  whiteivusbod  wall 
or  ceiling,  or  a  white  cloud  ;  and  it  is  characteristic  of  them  that 
they  never  cross  the  axis  of  vision,  nor  obscure  or  cniiwiil  l  he  spot 
which  is  looked  at,  but  move  about  over  lateral  (Hirtioiis  of  the 
field  Thoy  arc  due  lo  the  shadows  cast  upon  the  retina  hy  the 
minute  objectn  in  this  vitreous  bo<ly  which  havv  been  described  at 
page  42 ;  and  these  sbatluws  are  more  vi!<;iblc  to  myopic  ))ersons 
than  to  othci^,  becatisu  in  the  former  the  greater  Fciiiiih  of  the 
vitivous  cliaiidior  allows  a  given  object  to  cast  uimh  the  relinaa 
shallow  of  larger  sixe.'  A  toin[iornry  increase  of  muo't.-te  nuiy  be 
o<H;asione<l  by  any  condilions  which  disturb  ilio  balance  of  the 
ocular  circulation,  and  thus  alter  the  density  and  the  index  of  re> 
fraction  of  llit:  Huids  within  the  eye.'  Witiiin  certain  limits  they 
must  be  reganlod  as  physiological  phennmenii.  which  PW[Hiro  only 
to  ije  neglected  by  the  p;ilient ;  hut  when  tbey  are  eitlier  very 

■  [It  ia  only  thu«r^  muln  in  tliu  vitm>ii*  wliieh  nre  nvnr  thir  rMinn  Ibal  jfiw  rtM 

lo  th«  ordlnnry  (tcrcrption  i-f  mU'cin  v»IJu>itni,  f>ir  ihn  nmbin  thitt  lli«  •kadnsi  of 
otiJMit*  litunlrd  iHriiiiUirlor  lo  ilu>  ri'tirm  urn  lint  rniiil  nnd  fur  liii-  m-nt  p«rt  impar- 
CoFillliU  ponumbrm.  To  prujucu  dittiiicl  sliuduw*  of  llip  itruclurn  liiinidil  tn  Ih* 
iiiilarlor  rcK'""  "^  "'"  I'volmll  it  !•  un'i'Miir)'  In  tiHiitnilt  mi  n]>|iFi'iiiiiHtvlv  h>>>iio> 
cpntrii-  Hiitl  pnrHllvl  pvni'il  ••(  lie;l<t  |)ir»iiEli  l)iii  iimjln,  Tlit-  «  iju>i<^  by  li<-I(liBtt  a 
ciiid.  in  u'hicli  a  Hii<?  pinliulc  lim  bivn  prirkii),  nl'uut  tiult  nn  inrli  in  irunt  .if  Ibn 
ryn,  Hii<]  liHikitiK  iliriiii|;li  II  Ht  ■  lini-lit  i-li<uil  <>r  »t  thu  |[riiiitiil-i;liui«  aliiidecf  u  lamp. 
Tlir  c-a|'liinHtic>i)  >if  Uii-  Hiinify»ii>'i'  tr'in  iiiiin'Mi  wliii.*!)  ii  fro^'irnlly  ut»Rrv*d  in 
nijr>|'iH  ii  Id  Iw  uiiiulil  In  ibr  fHct  ihni  tlin  ihiidnwi  rn«t  iipiin  tliiT  rtTtlnn  nrr  vnen 
tli^  only  r'Ft'HrK'  di-llrti'il  Imti^iuk  pri^i-ni,  nnd  *o  rifnij>fi1  hti^nlioa  In  ibcufclvf^l 

■  [MuK'iF  Hpppnrii<  uticltrr  tlivic  cittiditiunA  uri?  |>rLibiit>ly  orirti  dpMndcill  •■■  a 
l>  mjoniry  Idctciik.-  uI  I  lie-  ilrucluFul  olcniPliU  pmi'iil  in  tlic  vllrroiH.J 
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abundant  or  steadily  increasing,  they  may  point  to  actual  or  im- 
pending morbid  clintiges  of  a  eerious  character;  and  they  should 
lead,  under  such  conditionB,  to  a  carefii!  examination  of  the  eyes, 
and  also  of  the  eienerai  state  of  the  |mtient. 

The  niateriale  of  which  spectacle  lenses  are  made  are  two  in 
number :  crown  glass  and  rock  crystal,  or,  as  it  is  commonly  called, 
pebble.     In  former  times,  when  the  maimfacture  of  glass  was  less 
perfectly  conducted  than  at  present,  this  material  was  liable  to 
undergo  cliemical  changes  which  diminished  its  transparency  ;  so 
that  glass  lenses,  after  a  certain  period  of  wear,  became  dull  and 
clouded.      At  that  time,  "pebbles"  were  held  in  high  esteem  ;  hut, 
now  that  good  glans  is  as  permanently  transparent  as  pebble  itself, 
the  latter  no  longer  possesses  the  advantages  which  were  once 
justly  claimed  for  it.     Pebble  is  still,  however,  harder  than  glass, 
KO  as  to  be  less  liable  to  seratcbos  or  accidental  fracture ;  and  it  is 
also,  for  the  same  refractive  power,  leas  heavy  and  less  bulky. 
Hence  it  is  to  be  preferred,  when  the  somewhat  greater  cost  is  not 
an  obstacle,  for  convex  lenses  generally,  for  all   lenses  of  high 
power,  and  for  such  as  are  likely  to  be  worn  for  a  long  time  witb- 
out  variation;  whenever,  in  short,  durability  and   lightness  are 
important.     For  concave  lenses,  the  recessed  surfaces  of  which  are 
little  liable  to  injury,  and  for  convex  lenses  used  only  for  a  tem- 
porary purpose,  such,  for  instance,  as  the  lirst  [>artial  correction  of 
hypermetropia,  glass  will  be  found  to  fulfil  every  requironient.    In 
one  respect  glass  is  even  better  than  pebble;  for  the  former  is 
optically  homogeneous,  while  the  latter  is  in  certain  directions  hi- 
refrinffent;  that  is  to  say,  it  splits  a  pencil  of  light  into  two  por- 
tions, V)  as  to  form  two  images  of  tiie  object  from  which  it  pro- 
ceeds.    On  this  account,  the  best  pebble  lenses  arc  cut  in  planes 
perpendicular  to  the  axis  of  double  refraction  ;  and,  when  this  is 
accurately  done,  they  are  as  optically  homogeneous  as  glass  itself 
Inferior  manufacturers,  whose  aim  it  is  to  obtain  the  largest  pos- 
sible number  of  lenses  from  a  given  piece  of  crystal,  neglect  this 
precaution,  and  cut  their  lenses  any  way,  either  obliquely  to,  or 
even  parallel  with,  the  bi-refringent  axis.     In  the  slight  thick- 
nesB  of  a  spectacle  lens,  complete  double  refraction  is  never  pro- 
dnced;  but  the  outlines  of  objects  may  be  rendered  somewhat 
shadowy  and  ill-defined.     In  order  to  determine  whether  a  pebble 
lens  is  correctly  cut,  it  is  only  necessary  to  place  it  between  two 

f>late3  of  selenite,  and  to  look  at  the  combination  by  transmitted 
ight.  If  the  lens  i^i  correctly  cut,  the  color  zones  produced  by 
polarization  will  be  circles ;  if  it  is  incorrectly  cut,  they  will  be  more 
or  lesB  distorted  and  unsynmietrical.  A  ready  means  of  distin- 
guishing between  a  glass  and  a  i>ebl»le  lens  is  aftbrded  by  the  fact 
that  the  latter  is  a  nmch  more  ready  conductor  of  heat  than  the 
former,  and  hence  that  it  feels  sensibly  cold  when  touched  by  the 
tip  of  the  tongue. 

Whatever  siiectacles  arc  reriuired,  the  frame  in  which  the  lenses 
are  mounted  should  be  carefully  suited  to  the  facial  conformation 
of  the  patient.     The  material  employed  is  scarcely  more  than  a 

82 


498 


TBI   OSES   AXD   SKLBCTIOK   OP   SPECTACLES. 


matter  of  taste;  although,  on  the  whole,  Bteel  may  he  i>nict  to  oom. 
hiiie  the  greateat  number  of  advantages.  Fop  hot  and  moint 
climates,  in  which  steel  wonid  he  liahle  to  past,  it  is  hetter  to  have 
gold  or  silver,  or  to  have  the  stei?!  gilded,  or  plated  with  siiver  op 
with  nickei.  The  really  im]>ortant  matter  is  that  the  frame  should 
tit  in  ^uL-h  a  manner  that  each  eye  iiiny  look  thnmgh  the  centre 
of  il8  wra-spondinj;  lens.  Any  eciisntnc  pirt  of  a  lens  is,  in  fact, 
ft  [irii^ni:  and  dii«[ilnce»  thv  apparent  position  of  an  object  seen 
through  it.  i^Mch  diii placement,  especially  when  it  h  in  oppo«ite 
dirwtions  for  tlK?  Iwoeyow,  Ijeoomesasouroeof  diitlre**  on  nc-uount 
of  the  irregular  innscnlar  ni'tion  hy  whifh  ftlmie  ilie  rli^iplRccd 
images  ean  he  nnitetl  or  eondiined.  When  priamnfie  .'•povtiiclM 
are  necessary,  thej  should  he  given  in  nrconlanee  with  the  prin- 
ciples alreacfy  laid  down;  but  never  accidentally  and  irregiitarly, 
by  carelessness  in  the  selection  of  a  frame.  The  optician  ahonld 
measure  the  distance  between  the  pupils  of  the  eyes  hy  meann  of 
co[[ii)nK>^cs;  and  should  iilso  so  adjust  the  interme^liale  portion  of 
the  iViinic  that  tho  lenses  may  be  suprtorted  at  a  proper  level. 
Concave  luuscsj  as  a  rule.  *iiould  be  barely  clear  of  the  extremities 
of  the  eyelashi-*;  convex  Icnae^,  c*pi'cial!y  for  presbyopia,  may  be 
worn  »ome  tittle  diHiaiice  down  the  nose,  when  renuirwl  fop 
liyj>ermetro|ii(i,  it  \a  inijiortnnt  that  the  [nilient  rihonld  nut  look 
over  iheni,  iiiul  rlicn  thev  must  he  brought  iienreiinnah  to  prevent 
this  from  iit-ing  done.  For  jKiople  who  ohjoet  to  a|>ei'iiicle*,  lviii!«« 
Bi-e  mounted  in  hand-frames,  or  in  noHe-cli]i«,  of  all  fiort*  and  pat- 
(erua;  but  a  well-mnde  «|>e!^tftcie  rminp  is  renlly  the  mo»t  conitorl- 
able,  and  by  far  the  most  convenient,  of  any  arrangement  which 
has  heen  devised. 
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diTSrgcDt.  43T  ' 

oparBlioo  far  d<Tir|nit.  438 
tre&tiBBDt  of  bjalBiaei  aad  bj  atroplD*, 
4tS 
Staph  jloiBK.  137 

Critcbctt'a  oparmtlon  Tar,  IBS 
aBtbor'i  opsrUioD  for,  IflS 
&tanb^fl  obforo-ftlbDmiD^ta  ofrnvreDrji  133 
BttadEnm  ia  opentiog,  144 
BtaiBhsil'i  sodm,  4SS 
GtilJing,  on  obilruetion  of  Iha  D«»1  dnet,  101 

bi>  kolfr,  2D3 
Strntfiild,  Mr.,  bli  galitlut  waftn.  138 
bii  opantion  for  inanricd  ejilidi,  191 
for  Irllio  BdbHloni,  IM 
fitrjebniA  ia  atrophj  of  OMio  nerTU,  37S 
Styt,  tT7 
Snearn  ip  oparatiBf,  ma^baigrgloal.  bat  not 

opiieal.  181 
8nl<Dt  Mlana,  10 

Enlqra  aradlci.  Dr.  Hodgan't,  178 
Balnraa  for  eT'l<(''i  l>aM  malaTiil  for.  I7A 
Sargarj,  prinaiplra  of  opblbaliaio,  139 
Sjmblapbsron,  193,  4IT 
EjmpftthaCie  aphlbilinia.  Dr.  Mu>t«  on,  114 
•iEaiBeaneo  of.  114 
bow  •xoiltd.  115 
ifUr  Htsmot  aitnallon,  115 
in  irido.cborolditia,  SSI 
■flcr  injarj.  400 
Sjpbili',  ilB  TTlatioTi  to  oja  d»anH.  117 

(rrotmiint  of  *;«  iIImim  *iitiag  from,  130 
inbirilad,  24  U 
Ttcoioml.  250 
In  relnlion  to  iritia,  ISO 
gjpbilUia  kanilitia.  249 
ratinitia.  387 

T. 

TBrsolomla,  operation  for  Iriehiaaii  and  antrO' 

pinm.  192 
Tntiooingcornanl  cloatrlnaf,  284 
TcbIb,  Mr.  Pridgin.  onauolion  ofoatBrBiTt,  317 

bis  opfntian  for  iTmblapbnran.  IS4,  418 
Tanaion  of  rjeball.  dcjiraaa  of,  b& 

in  faroug  iritia,  281 

Id  glaacoma,  353 
Taat.diagrnmalorBiittiisalitm,  Dr.  J.  Oraany 

492 
Teit-lantH.  83 
Teal-lypw,  Jagar'a,  57 

£n«l1en^B,  58 

Oraan'a.  5» 

Longmora^B  61 

Burcbnrdt'a,  01 

Prnir'i  fur  natigmatlaiii,  A7 
Tinas  Uni,  179 

Tobacco  Be  acjiaaa  of  optiunorra  atropbjr,  378 
Total  bjrp«rD3ctrop&A,  64 
TriLlning  nflba  hBndj»,  144 
Traicrf,  Mr.,  on  it^rlaa  in  iBoryaBl  obitraa- 
lions,  IDS 


Tranowtlo  Mtaraot,  414 
Triahiuia,  184 

operatiOD  of  Unotomla  In,  ISl 
TrlDopbjton  toDiurana,  183 
Tmnora  oftjatida,  1T6 

of  Iriat  1T3 
TjTToll'a  hook,  161 

V. 

Uloar  of  oorn*B.  141 

rMorrcnt  Tiasiilar,  Hi 
Dkna  larpani,  143 


V. 

Tamlnal  qipbltla.  150 

Van  IB  TorliecuiD,  23 

ValBa  otlbo  tjabali,  SS 

Vaaaala  of  ratina,  pataotion  of.  tOB 

Vlnom  opil.  in  haratitia,  354 

VirlDal  opbtbalmoaaopio  Imago,  79 

Viaion,  aila  of,  3T 

ranga  of,  37 

aingla,  witb  two  9jt^  38 

flald  of.  40 

Bsutooaaa  of,  58 

t*at  of  binooalar.  75 

latcrrnpliOD  of.  293 
Viiaal  angle,  57 
Vltraoni  bodj,  30 

W. 

Walton,  Mr.  Haynaa,  on  maranrj,  131 
Warlomonl,  Dr.,  on  '■brown  waab,"  225 
Wetwr,  OD  obatrnction  of  tho  qaaal  duet,  200 

bla  canaKoulaa  hDifo,  101 
Wcokfr,  Dr.  de,  bii  iridotomj  aeiaaarr,  158 
fall  modo  of  making  artlBcia]  pupil,  263 
bia  ajBlitova,  340 

on  diiiaioa  of  tha  abwth  of  tba  optis 
nerra.  3S8 
WrgDCr.  on  tbe  luflnanea  of  tbe  Sftb  nana  on 

tenaion.  1 18 
Wildr,  Sir  W.,  on  inleratitiil  karatilla,  252 
William',  Dr.  B..  on  atjiaa  in  laarjmol  ob- 

Btrnotiona.  108 
WilliiiDa,  Dr.  H.  W.,  on  aataraaaflaroataraet 

ailrnotion,  413 
Wonlnronn.  Mr.,  bii  oautoritinf  naadla.  114 
Wonnda  of  ejra.     {Srt  Iqjnriaa.) 


Y. 


Tallow  apot,  28 

■a  a  oanaa  of  dtotptlto  color  Mniatiani.  43 


ZonnlaofZlnn,  SO 


ERRATA. 


P«ge   1A, 

"      SI. 


41. 
SO, 
St. 
H, 
T4, 
7G. 
9i, 

S3, 
93, 
186, 
131, 
211, 
210. 
228, 
262, 

im, 

281, 
299, 
363. 
«8, 
4U, 


tin*  S,/or  "iBcrjmdU"  retd  "Urhfjiniilli." 

Ihie  3  from  b'-tloni.  iunrt  apfriod  n/ler"^iiTl}H-'' 

llncE  20  to  23,  Jgr  Itut  lenteuer  in  bracl^ela,  eubMttlH/t  "It  appears  prgbaUe  thai  tbt  two  ipuT' 

Bomettnirt  cotumunlcate  vith  vaeb  olhfT  tbroii^b  iuIduLp  opQuiofia  in  the  UAib 

nciidil  shetlh.    SctiHilbF,  tp.  rll..  I,  I,  pp.  1129  lo  ({31." 
Hii»  33, /or " calabar "  rrad  "Calabar." 
line  11, /w  "locryniale"  ™nf "  laf  lirjmalo." 
line  7  rroiu  bollom,  iHicrf  t  culon  ^/fa'' "  BurfAce." 
line  i  at  (ootauli,  deU  coiuma  tifhr  "roliaitU." 
Hoe  17,  fttr"vetn*"  nod  ^'casps." 

line  7  fruiii  lHilloni./or"SpccWlea"  rsod  "  spwldlen." 
Iloe  12  of  Chapter  III,  inKrl  rr  pvrloJ  afrer  "  cye^'* 
Hue  fl  from  botlom.  rfs/*  brackvl  fl^rr  '^  ol^r^eri"  _ 

line  2,  inttrlacotoa  ^fler"iMTem." 
line  ft,  inaerl  a  coloa  a//er  "desired." 
laallloeof  rDotiLot«,/or  "53"  read  "AS." 
line  IS,  far  "Jische  Arit"  rtad  "Jasche-Arlt." 
line  32, /or  "LawroQce"  r«iiii  "  Laurence." 
tlD«  A  and  G,  for"ii  or  t"  reoii  "Ij  lo  y-" 
line  §,^r  "X  or  XXX"  read  "X  10  XXX," 

ILdo  1  of  footfiote./or  "transparent  corner"  rfod  "corneal  DiarKln." 
line  4  of  fuotnole./ar  "Saelberg-Wells"  road  "Soelbsrg  Wells." 
line  3G./or  "Lawrence"  read " Laurence." 
ILnel  of  second  paragraph,  for  "da"  read  "celit." 
tine  13,  imertrrfereiuetiffn*'^"  after  "dangerous." 
Hue  20,/or"alrasblaniua"rfad"alrablinina," 
line  3  rroio  bottom  In  footnole,/iT"  W"  read  "2.4." 
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Pagfl    18^  Hat  fi^ for  'Mnorf  malia"  reod  "  lachiyniBlIa." 

ftln  lint  3  from  buUonif  ittnrt  a  prriod  n/ler  "  [larltal-" 

■U,  llnps  20  to  73,  for  loit  tortitnev  in  braeketM.  lutMiiute  "  tlappeAn  pTobablt^  Ibt^t  the  twrp  ipoir* 
foinvt^nini  commaDWle  with  ?Bch  otbi-r  chrouKta  uJaute  opauLogt  Jn  Ua£  ftni:U- 
DDiditl  ilicBih,    Scbwcilbe,  op,  c£f..  1, 1,  pp,  323  tu  334." 

M.  Mac  33^  for  "  caUiiat "  read  "Cftlatiar." 

47,  Hun  II,  for  "  ioMtyaiilii"  rtad  "  LachrjiUBte." 

Hl(  linei  Troin  bittlctm,  innrti  colno  f^fte*'  "lurfncfl." 

fifi,  line  (  of  rootDotf,  <Wfl  comma  afler  "  rotiallU." 

44,  Uhp  n,  for  ^'cBue"  rsorf  "cniw/' 

T4»11nc  7  rrom  hollomH/j7r"apflclellpn"  i-Md  "  ipeclellim," 

'a.  Ifne  laofChnplor  111,  tnrtrt  i  [writid  a,fi!ffr"ert" 

tllf.  llpi"  S  from  botlon^  Jff^fl  bnitkol  tifier  "  oTjaenpr." 

BIl.  ilui'  2,  iivien  a  iiyl'ia  after  "dlilri^B," 

93,  line  8,  inrtri  a  cojoo  qfUr  "  dtnlred." 
lU,  IutlJnfloff»tDOt«,J^"5»"r«d"(U," 
191,  ILofl  IS,  Ar  "  JlBchfi  Arlt"  nad  "  Juch»>ArlL'* 
301)  ILdO  32. /or  "LdvrBDCB"  r»if  ^'Lmnnn." 
210.  (IneaB  kvid  e,for"ij  or  t"  rattfl  "U  <ot," 
2W,  line  8, Jbr  "  X  or  XXX ''  rtod  '^  X  la  XXXJ> 

3Q!Z,  ILoe  laffaotDoCe,/>r"trRiiBpar«nt  cornea"  read  "corneal  mmr^fn." 
SAl^,  hDe4offootDote,^r"8Klt>erg<Wellt"nBJ'^Swilbar](  WbUi." 
281,  liiic36,/or  '*  Lawrence^'  read  "  Laurence." 
299,  line]  of  Kcond  pftrmgraph,  fur  "cfa"  read  "celm." 
863,  line  1E(,  imert  r^f&aue  tiffn  "^"  aflv  "dPQgen>UL" 
438.  Hue  20, /«r  "  ■CnublamuB  "  r^nffllnbinnuL" 
408,  tlDtt  3  from  bott>oa  la  rootaote,/>r  "  24  "  r«a4  "  34." 


HENRY     C.    LEA.'S 

CATALOGUE  OF  MKDICAL  ANDSFRGICAL  PUBLICATIONSJ 

m  ukiog  theftlwntiuD  o(  tbe  proremiioD  to  thi;  work*  Bdvcriisod  id  tb«  follomtg 
p«g««,  tlie  |>ut>IUher  would  aui«  that  do  pua*  ar«  ^pKivd  lo  tocaroB  cuatinuance  ol 
I  the  confiduocc  «traed  Tot  the  publicAtione  of  the  huuse  bj  their  vttrerulaclccUDD  a»d 
laccarncv  »nd  fioisti  of  eiecntioD.  n 

Tht'pnm^t)  prices  are  tboMftt  which  books  can  fenerally  be  lupplied  b;buohBel*H 
l«n,  who  GUI  rc«diiy  proi:ar«  Tor  tbeir  cusiunurH  su}'  wurkmot  kcptiaMouk.  Wbure 
AcceM  to  biMksIore§  is  Dot  c^onvroicDt.  biiokH  will  bi^  actil  of  mail,  nith  U.  S.  poat- 
ue  (Mid,  oD  receipt  o(  llie  prices,  bat  no  riika  are  aaauined  «ilber  od  the  nowj  or 
^tii«  bookt.  aod  no  poblicatioDS  but  tay  owd  are  anpplied,  UeDtU'uitn  Kill  lberefor« 
.  JD  nost  awe*  BDd  it  more  coD*eni«Dt  tu  deal  witli  tlie  leareit  bimkteller. 

",*  No  dikcounli  or  ii»daclion»  iire  nuide  from  tauloeni-  [nirvr  to  burer*  nt  retail. 
Ao  lu.iriiTDAntD  OxTAt^ootiit.  of  $4  oct»va  pnjte*.  baedaomeljr  printfj,  will  be  for-  , 
««rded  bj  mall,  poet  paid.  OD  Twceiptof  tnn  ccou. 

HENBY  C.  LEA. 
■m.  TM  aod  nt  8aB*««  St.,  PDibiniLpar*.  ApriL  IBTA. 


ADDITIONAL  IKDUCBMKNT  FOR  8I1BSCRIBKK8  TO 

I  THE  AMEKICAN  .lOURNAL  OF  THE  MKDICAL  SCIENCES, 

FOn  rilK  CRXTESStAL   YliJR  /«?«. 

TSKDE  UEDIOAL  JOUBBAIA,  ooatAioiDi;  orer  2000  LABOE  PAQEB, 
Free  of  Poetage,  for  SIX  DOLLARS  Per  Annum. 

Tud  AnaaiOAii  ■FociiNAt.or  irk  MRi>tOjii.SciiiM;u.  and  I  Pjv«  llollar*  per  aDDUin, 
,  Tkk  Mu>icaLNKW8  jti<DLti«,taT.  both  free  of  p4ii:t4m«,    [  is  advaoee. 

OR 

Tbb  Ai>kiiic«x  JoritNjif.  nr  (rk  Maniiui.  Soikhcm.  pabli»bcd  qoar-  '\  Six  II0II4 

terly  (11  So  paKO  per  annum),  witb  ' 

TbbMki>ic*i.Xbws  AitD  LiHitART.moDtlily  (3S4pp.  peruiiDum).  aod  [  P^'^iduit,^ 
{  Tiiit  MoxTni.T  AMirnacTO)' MKi>iRAi.Si.'iEMTK[f>92p&Eee  peranDam),  I  tn  ■drmooi 
•  "  AdvaDce-pn;iD|t  iiiib»criber«  fur  Ibe  current  yc-ur  ciin  ulitain  clolh  covera  fo: 
'eacn  vnluiae  of  (ne  Jnurnol  (two  annuully).  an<l  of  the  Ab^lruct  (obh  uiouallj),  fi 
1^  rasi).  on  reecipt  of  bit  cents  in  postage  stamps  for  ench  cover. 

HMfARATB  ItVBaCKimuJia  TO 

'  Tna  AvKarnitff  JotrBVALOP  tax  Msotcti.  8ciie>ckm,  wh«D  Bot  paid  for  ib  adtaBc*, 

blre  Dollars. 
TnR  Mkuicau  Nkw*  and  I-Ibkart,  (roe  of  pnntafw.  in  advaoM:,  One  Dollar. 
Tilt  UowTiii.t  Amxtraot  or  MKDicAr.  8iitKK<:K.  free  of  pomago,  in  advAoce,  Two^ 
I>ollar»  HU1I  a  Miiir. 

It  is  uunifesl  that  ooly  a  verv  wide  ctronlalion  con  enablo  mi  rast  an  Mnonol  ol 
valuable  prai'tiral  matter  to  be  nuppliKd  at  a  pmnao  unprrcedeotodly  low.  'Ilit  pu). 
lUher.  therefore,  htis  much  Krnii  Heat  ion  in  acknowledgfintclhr  valuable  UiaiitlMicoitpoi>> 
t«DM>uHly  reuilercd  by  so  niuny  ol  ilie  old  tiubscriberi  tn  the  "  Jodbhau"  who  have 
kindly  made  hnciwnamuuit  llieir  rnends  the  advaotajKes  thai  offered,  and  have  induced 
them  U  (uliacribc.  Kvlying  upon  a  coDtinniLBue  of  these  friendly  eierllona.  bn  hopes 
tosucreed  in  bin  radmvor  to  place  upon  the  table  of  eeory  reading  praclilinner  id 
Ibt  Coiieil  Glutei  the  eiiiilvalciii  of  three  or  four  Urge  octavo  volumes,  at  the  comp*- 
iratleeh  iriflioir  t^ust  of  .Sii  Dollars  prr  aNiiiim. 

Theae  perioilLCuls  hk  universally  kcowo  for  tbeir  higb  profeiiitioDBl staading  in  tbe 
rtenral  (pher«B 

t. 

,  THE  AMERIC^VN  JOt'RNAL  OF  TIIK  HEIUCAI.  SCIENCES, 

Edited  by  ISAAC  UAVS.  M.D., 
ba  pubUalied  Quarterly,  on  the  flr«t  of  January.  April,  July,  and  Octnb«r.  Bach  oum- 
*ber  coQtaiDB  aeurly  three  hundred  laree  ocI»to  paxe*.  appropriately  illiiBtrated 
wherever  ovcotiary.    ll  has  now  been  iwoed  ro^uUily  for  over  rirrt  years,  dnrlog 
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URKUT  C.  LBA-8  PCnUCATIOSS-fjIdi.  J»mrm.  JHM-  Sritmii:) 


^^^^■k  wliok  of  whipfa  lime  U  till*  bt^vu  nudvc  ibe  coatrul  of  tb«  preeeot  edltar. 
B^H^^ont  Uiii  lnDi(  i>rHoil.  mnoo^  iIh  Culluburalurt  will   be  foand  k  l*rp   omnlxr 

of  iht  moat  dUUiifiutshvJ  oiim<M  of  tliv  prol'i'ssloD  UL  evei;  Be«tloB  o(  tfc«  Uniutd 

til&tvM,  rtraOvriug  Ili«  depnriuL'at  deroleil  to 

k  ORIOINAX.    COM  MDNIOATtONS 

nillof  varied  sDilitDportniit  matter,  of  grrat  iDtereHltoallpractilloD^rf    Tfaus.dorlng 
ltiT5.  urtlcin  IiaTe  uppcnrrd  in  itn  pn^crf  from  oearlr  one  buodrfd  gtultemtrii  of  tbe 

FoilowiDg  this  19  thp  "ftiTttcw  I)Kr«RT«K<iT,"  coaiaiotDg  extendi  sod  lgi|Mrt]>l 
reviews  of  «ll  impnnaol  new  nork«.  tf>g<Mlicr  with  mtmerotif  pliiboTnte  ■■  AsaLttioal 
ISO  liJntJn<>n^ralr^,t.  No-nrKo"  of  iii-ar1,T  nil  ihr  m<'<lica)  pohtirstioos  of  ihr  dtijr. 

Tbia  i«  foUowiEd  bflbu  "(JriiiTKni.T  HrMKunr  nr  ItiVHotvaKKHi  «m>  [liscoTitRta 
tH  f  BK  Mrnir-jti.  tictcNcieii."  cliuKiSrd  and  BTrnnzcd  uniVr  different  h^adi,  prr^rniio^ 
•  trtf  coRiptete  digmt  of  all  thnt  In  nnw  nntl  iut»rnaiiDf[  to  tb«  phjiictan.  ahroad  af 
well  Dji  ut  homu. 

ThQH.  dnrioi;  tbe  year  IBIS,  the  "JooaNAt"  fnrDi»hrd  lo  itn  mlwc fiber*  9f  Orig- 
icnl  Cuminunlcntiuiis.  iTi  ReviewD  and  Bihllu^ruphical  N'nttcri.  and  'i''^  artii  ti>a  id 
thftQuortArly  tiuanaariea  muhltif;  n  tulalorulioiii  t'tvx  Hi.-»Dai:iiDrtic)c«m>a|]>tin]t 
friim  the  beat  profeBiioDa]  tuinds  la  Atuerlcn  and  Karope. 

For  tbe  coriiiag  year  a  fealuro  of  sptcnil  ialurejl  and  lalur  will  be  foascl  is  ■ 
series  of  Cratrxmai.  Bkports  od  the  rrovreiis  of  Medlnl  Science  io  the  United 
tilales  Bine*  n'C.  Of  tbcM^  there  will  be  four  pcvp&red  by  gentlemco  of  tbe  high- 
eai  emineTif*  in  thi-ir  weTcnil  drpartmeote,  as  follows  :— 

0)1  PmiTir*!.  M»Mrixit,  by  V.diixkv  H.  Ci-hrkk,  M  D..  A.  A. 8..  late  Prof,  of  Mat. 
Med.  in  llarv.  Univ.;  and  H.J.  ttK.nuivr.  Ml*.,  Prof,  of  .Sari!,  in  llarv.  Uiilv. 

Oni^i'MOKitT,  byS.  (I.  <ii(i>tii.  M.U.,  U.("-I..  Ojiou-  ProfMsorof  Surgery  in  •leOereon 
Med.  CoUcge.  Fliiludelphiu. 

On  0»»TKTaii'B  A!iD  GTSii-oi.otr.  by  T.  GAtUJtHD  TuoaAti.  M.D..  Profrnor  of  Ob- 
dtrtrics.  &C-.  io  the  Coll.  Phy».  and  Surneoos.  New  York. 

Od  Mkuh-al  I.iTKRAicnK,  by  J,  h.  Biuinoa.  M  D..  AMt.  Harg.  U.S.  A..  Ubrarian 
NnliODfll  Medical  Library. 

The  pctmBiicnt  value  of  these  retordfl  of  the  Iiibore  of  the  Amerkao  meilii-al  pro- 
ft^Mion  during  the  l»»t  bnndred  years  will  hi-  uppureal  lu  all. 

That  tbe  nSnria  thus  mode  to  muiiituiu  tbe  bifjh  repatatton  of  the  "  Jodhnai."  ki* 
■iiccc-Hsfiil,  in  HboWD  by  the  position  accorded  to  il  tn  both  Americu  and  Ifarupe  m*  a 
Quilonal  rsponenl  of  medical  procress  :— 

llmirln«>iitlDUii*I<>'nVp*(titl  |i1ivHjn  iLliclilw  nnlUr  11  AiafklM.  kod  hit  ••Imbl1>l»d  far  iiuir  • 
*f1  yinrnttlf  4>)11ArI'rll**J,  %i  lh<<  IjKit^  'if  (rhL^^h  thq'  r#|>nt'l1i>ii  I*  9tty *t>nn\Ff  v\i«f+  mHlflo*  !■  c«l 
■rue  vf^irk^l  Or.  Hk^^.  Ib^  Am^rf^'in  Ji^urnat^^thi  ilTii^^  k^  k  •cirae*  — iPrif  '\n-f  F-r  Jftil  •f^htfnrf 
M'Jip'il  Sli*^'^*.  'IlLt  hold*  it*  «fumrtL,ft*  oUFiiEiu-.  Kkvov,  April.  Ih'1 

U.lnn.  b.....n.«  [-.""d.-if-t/l-  «-t.  ft-«,«,i        Tt,1..1f  .»!  >b.  b«.,  >.  ,,,  "f  .ft,  h«l.*,»4«,^ 
ClrenlT.  JuD  1),  m.  w<d)»t  ^airi«rllu  l*ik>  Heillil. Us«tus^  »aA  IM 

1>rSii|]k"lL  pf<rT'HllCBl' 111"  L'tjict.  iici'f  urAmvric&n'  prt**fif  nambtrta  Dm  by  «a;  ramaii  iqf^rWv  Io  Mt 
tk*  Alt'    Jtiirtiitl  "f  thr  Mfit^'it  KfLtntvji,  •ft  I*,  b"'  prrd>rfi**nr*  — £vn>r*n  lim^r.  SQf    Uy  IBTS 
(Kil»d«d  .1  "■""'"l"  '"  '!■»  "•Jli*  prMIUIowr-l      ^i„„,  ,1.,  „i,  „a,  n,,  HreolH*.  •*«rwk 
If   r.  Jf.J««(Oo.«..J«  ..1«1  .•ll,i..t.h.UnloB..d  11  Bmop. -!«*»>« 

Thv  d«Tlf7ari  I^Hrnnl  of  t\»  ttttttcnl  Sr/^VHtt;  Timr*.  iryl.  ^  ISflS. 
ri«Miii(>DOa*U  IbflimiHiTiiiforurlfUttitad  bijrruvad 

And  that  it  was  specif! inlly  ioclndrd  in  the  nwitrd  of  «  mednl  of  merit  td  tb*  Pal 
Ii»hei  in  the  VicDoa  K^hihitioo  io  1873. 

The  MibBcription  prioc  of  the  "  AiriKiiOAif  JncKKst.  of  tbb  Mrpical  Scikxciw**  I 
never  been  raised  dariiiir  it"  tun^  career.     It  i*  kIIII  FtTR  Pr>i.t.ikKS  per  anoom  ;  ■ 
when  paid  for  in  advance,  the  Hubxcribcr  rcmvn  in  addition  the  "Mkoicai.  Nkwi  axi 
LniiAaT,"  making  in  all  about  1500  large  ot^taTo  pajea  per  unouui,  free  of  postage. 

n. 
TUE  MEDICAL  NEWS  AKD  LIBRARY 

in  a  monthly  periodical  of  Tbirty-lwo  large  oein*o  pages,  making  3M  pntr^a 
annum.     Its  "  Nrw*  Dki-ahtkknt"  prpornt*  the  eiirri-nl  inrnrmalion  of  (be  day.  i 
Clinit^ul  lieetiirei  uod  Hoopilat  (ileaninifs;  while  the  "  I.iHK*nT  DxrAarNit.tT"  i«i 
voted  to  piiblinbinit  ntundard  works  on  the  variom  branclir*  of  mediiiiil  niooee.  i 
teparately,  *□  that  tbey  can  be  removed  and  boand  on  completion,    la  thin  muii. 
BoWribcn  have  received,  without  eipease,  such  works  as  '■  Wathob's  Faaitict,^ 


I 


*  ConniBntntloB*  •'•intlicd  tnm  ^gilnncB  U  (It  p»TI>  of  (b*  oeBaKf.    Hsfeofau  Mtlatoala 
>/  ll>*  JMIiar  in  ptid  lot  bf  iba  Pabllibst, 


HEKEtT  C.  LBA-C  Pl'BLlCATIOX^— (<l«.  /vara,  ittd  Siiaut*,) 


V 


^Hb  aho  Boviuk'b  Pbtbioumt,"  "  Wmr  ok  Cii  tuiRSK,"  "  U  ai^aiok***  ScinKRT," 
^fi^e.  Wltb  Jan.  18T.\  van  commMiocd  ttnt  publicntion  of  Ur.  Wu-ijau  SrnKn** 
Di^w  vorfc  OD  FiVKR  (k«  |i.  7|,  which  will  l>o  coDiinaril  to  coiupWiiuu  iluriuir  I87S. 
New  nuhicritxT*  nommpiirioe  ailli  Jnn.  If'iO  tua  olilalD  Llie  |")rlioD  |irinliMl  in  Xs'h 
by  n-millinsf  (Im-  Dollnr  Ici  ilu-  prilOiBWr. 

Ai  ululrd  aboTe.  Ibe  subscnpliOD  pnce  or  ihe  "  MRDirrAi.  Nkwr  axo  tJBRAiiT"  la 
Usic  Uoi.i.jkK  pi-r  uJiDam  in  ailraat-e :  auO  it  is  furni'liotl  withr.ut  chnriip  to  all  adraaoa 
iBfinf  Bul»tinb«n  to  the  " AMRaiCAM  Jochkal  dp  ihr  Mkoicai.  Sciorciia." 

m. 

THE  MOKTIIU  ABSTKACT  OF  MEDICAl,  SCIEKCK. 

TIm-  "  MoiTiiiA  AwiTBAL-r"  i>  Uiued  vn  Ihe  liril  nrvnry  miinlb.  paoh  onmbiT  eoa- 
'Uii)tn)[  ratlj-ritcht  )argi?  outnvo  puiits.  thus  ruroishtiii.'  in  \hr  Ktnnr  •>(  the  jvnr 
al>oat  'ii  buodrdl  pn|^B.  Tlii>  aim  uf  the  AnatKACr  will  In?  to  pr^^i'Dl  n  ronrfal 
coodrnMliuD  of  nil  tuut  m  aem  anil  lutjiurliiul  lO  the  nxrilioal  joiirDnfUm  o(  llje  wurli), 
■ad  all  the  prr-mioptit  prorestionvl  pirrlniiitals  t>r  bolh  hrmi»pbnri»  will  Ue  nt  llie  iljii' 
posfti  of  Ihi-  Kitiiors.  To  *bow  lb*  muDiiri  Id  irhich  ihix  plnn  ha>  hrrn  <:arncii  uul.  n 
coaden'M  aiimmiiij  of  thr  onnti^ii*  of  the  numhrra  for  itic  limt  half  <if  thv  imr  lt<~^, 
will  0«  f««nd  tahjnincil.     Id  all.  duriiifc  187^,  it  htu  uoiitamcil — 

S»  ••  -    Mflrrt^  Unllem  n—l  tt«  rttyrtiHrm. 

a      -       ■•  u^oi'^*- 

ahitiK  io  all  8ii  llltxUKKA  4i>o  'IVkktv-kikk  urtideii  pnr  annnni, 
Tbt  Kibscnpllcn  li>  Ihu  "MostHLt  AnariiAirT."  frue  of  po«ia^.  is  Two  Ddu.ARii 
no  A  Hai^  a  yenr.  iu  wlraacv. 

An  aiatfd  above,  bowever.  It  will  he  supplioj  in  copjutipHon  with  iho  •■  Amehk-ah 
JoDKSALOr  TDK  Mitnit'tr.  t^rrKMTKii"  And  [h«  "  Miii>i<;«f.  .Vkwi  avi>  LiiiHtRT."  tnukiuit 
I  kII  iii'>re  than  Twkvtt-onf  IIi-morbd  pdgi'g  per  aunun.  ibe  whole /rw  i/pu«ray<, 
ir  -iM  l>0LLAIis  A  yrar,  io  sdTance. 
Tbo^e  who  desire  to  have  complnin  vet",  c»D  et.jll  procure  Vol.  1.  J aljr  to  necen- 
ber,  18H,  I  Tol.  t*vo..  cinlh,  of  about  ;«)0  pnfitt,  for  gl  :i().  aoil  Vol.  11.  for  l»Ti  I 
vol-  Kro.  of  alinut  CUO  fuRcn.  vtolh.  for  S3  110. 

In  ibi>  tBbrl  to  bnog  ■«  l^r);)^  ao  umfliint  of  practlfut  iofonDatioD  wtlhlu  Ibr  rracb 

_   r  eery  ineinb«r  of  the  ptofonsiou.  iht-  publ)>hi-rctiuli(li'iilly  uDlicipuUH  thi-  fripoilly 

'•id  of  all  who  st«  JDlcreDlod  lu  ihe  diMaeiniiuilioa  of  Hound  mitdical  lit«rulure      H» 

traau.  I'Bpi'iiiilly.  that  the  iobscrihtfato  the  "AHKntOAV  Mkuk-ai.  Jihtrnai."  will  call 

the  ■llrul.uB  »f  th^'ir  ■•ji(iiAiDtftDC«a  10  the  advAotHKHB  ifaus  uS'crvd.  and  that  he  will 

be  laBtuiaed  In  thrrndniTortn  pnrniMi«iit]y««(ahlishmudiu«Iperioiltcullii4iratui«0D 

;  fooUsK  ul  chvitpncM  ocvc-r  b^'rotofoiv  attempted. 

PBEMIUMS  OFFERED  TO  SUBSOBIBERS. 
Any  8^ niU-'nun  who  will  remit  the  araouut  for  two  auhauriptiona  for  187G.  on*  of 
irhicb  muji  bi.-  foraKnp*>i6«f:"fcer.  wilt  ro«cm  aaarRKMIua.  fn'o  by  mail.a  vopy  uf 
•  Fi.isT  n  Kntiivs  ON  Cos»KKVATivKMKni>"ixit''(for  advcrtiptiiieui  ii(  wbii;h  bi-p  p  17). 
(»of  ■"Sti'aufSBrt.isciiiAt.  .MuBii'iKt;"  (»«•[•  p.  'Jiij,  orof  the  uewediiionot  "Swavkk  a 
)nT«T«i<'.  AriiORiHMii"  («i:e  p.  27).  or  of  "TAXiixn'a  l'LiMr*i.  Mamjai."  (*ce  p.  3fj), 
>r  of  ■•(.■|i«"n«iM'«  KnnroHATivK  Mauictnit"  (»«  p  13J,  or  of  "  Wiitt  on  Mbhtoun 
tiMORDtiRi'  or  (-'iiii.oukh"  t«i'<:  pugu  31]. 

'  tii-Btli-muB  diMinuff  tu  avml  themacUca  of  the  adviiniJiKeg  tboa  offered  will  di> 
bII  to  (urwonl  their  aubvctipliuav  ul  an  cart}  day.  m  order  lo  jn^arr  llii-  ri-cripi  of 
iiBplrtr  Bi-tsfur  llieri-ur  lo76,  bb  ltii'i:irnBtuni  mcTi-iun^  in  ihc  unbecrtption  Hal  alnir  tt 
'slwaya  exhuniit*  (be  ijnunlily  primed  aborlly  Dticr  publiualloa. 

Thv  sar»l  inodr  rif  ri^nitllanr?  \%  by  b^nk  check  or  postal  moDcy  order  dran'ii 
I  the  ortler  ol  thr  undrmiKncii     Whore  iln'iwar>'  n>il  *i:ceB«tble,  n'oiiltAii<rp  fpf  ihr 
^JoiTKicAI."  ma}  be  mndr  at  the  rlih  ol  the  pablUbcr,  by  forwurdioK  lo  Kaoi>TiiK>u 
Men.    Address, 

BENRT  I'.  UKA. 
Ko».  (Dii  aud  70t«  Saaauh  lir.,  P(iii.«t>in.riiia.  I' a. 


or  TIIK 

MONTHLY  ABSTRACT  OF  MEDICAL  SCIENCE. 

rOB  SIX  MONTHS,  FBOU  i\JLt  TO  DEOEHBES,  Wb. 
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••>  .        .        .    V» 
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A  C**«  *f  A|ipBr«Dl  □•tmftpbrtrilL<in.     B)  l>r 

Dali-BantHrf ,    4*1  < 

CaDplaI*T»B>pt*Ill»n  ofih*  1i1au»,   Pfltr.  1 

SrEuld .         .     «8 

U>  lh>  M^x""!"!"  Bad  ValiinnrpbiH**  <if  (ba 

Wlilie  CotpoMlta  Dllha  ttltot.     tjf.b.  Kno- 

(CI      ...        .  .        .     IM 

AhuiDr.*  nflbaCUTlela      8f  O.  Kippalri  .     nt° 

Tuo  LTiDpbalKaarib*  Ung     Hgr  Ih.  KIMb    .    SW 
Jtea'oiur   and   Pliyiii-WT  "f  ill*  Ll'it      Bj 

Xnbi  <:   A>p     .  All 

■falarik  KnUw  ud  Tliintiifiillu. 
Tbf  Utsl  Xlm»otehUnl  H^ilm*,   D^  CUarIa* 
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PallLuIocy  of  OaralnvriiB      Bf  Vtvt   B*aakit 
aiirllaiiT  Amr'ts  4cai*T*lBDi»-    Hr  "•  *'•«■ 

4'Blf*  .... 

Pitiuftcilac  TtBBlLarbF  of  Cataaaf  n<afB.  By 
Dr  lforfi*r         ....... 

A  MAihi'il  nt  pfrfntiDiBff  lni)fcl«rnr  for  iv«  in- 
prdPvniBulofSlfbl.    Br  Mr.  Brudcuell  C^rar 

fiqbrulanaudt  IbJvcIIob  vI  Xllralaaf  ftlTXChala 


an 


JOt 


WT 


Qil  lb  Dl-iiirb«Ha  if 
Qlilaalo  Uaaoloi  vf  iba 


la  rfatrnoB  Ii*4fni 

laaf'TfiJIoa  uf  (h# 

Ear      B;  Di    R.  Hk(rn fu 

A   X*«  MiHir  Df  itfKllBf  mnata  Tbuavra  -/ 

rba  l.rinpnallii  lllanila     Oj  Mr,  !.  X-aaaucM 

Bradlar Ut 

Th>  I'toBTDKial  at  PalaDl  OtsrbnB.    Br  Dr.  J. 

J  Cbarlu*  M 

TtMimiBI  uf  IbB  CoDplluBllasa  sF  Odaaribaia. 
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IkVl  ib4l  th<x*ni'>odr  ^^^  'Uv>  vnicb  hav*  W«*     LoDf  •■|f4>r^*b<«  «r  l**«f  -lU  ili«<  iniict*!  Ps^itf, 

|i»f   liiiir    •   Hbtmy   M<    ih*    viiiti-n*    TULEftiloti-   i>f 

#iff/pFfcnUlo»«rj<f  mf^JlriBt^   / ]>vr  jf^Di  wilV  |'n« 
ticfll  iu>lrDa[LtfBa,  wblaatvald  ^aiy  aw*  i(M«  JrvDi  m^ 


vhioh  L't.  SiutH  lara  4vwd  4<»viJi^  '^fJ^^  vt  (*■■* 
im^lanrt-ADdirL*  tbJuiMiluirar«<nJir  titriifHiHinUBt* 

4b4  afitfln  1h  <*f^r.  La  vl^Lrii  *>•  «««  1114  It <|  14 
CKlB  feUat'lod  xkir««ih4r,  itia  vuJumv  1*  i>o>  whr«b 
kiUrMLbBvfebaaoPib*  tfm^\  r«pUT«n<^ii  ■>(  If'  aO* 
ili>ra**  vtri  •■  Tbal  4'  ili4  UibUft  t»t|i<iiJ  --r  lltU' 


Ul 


OBNitT  C.  tBA^  MEDICAL  AKO  SUKUICAl.  PUBLICATIOVS. 


fhc  Obstetrical  Jounud.      {Free  0/ postage/or  1S76.) 

THE    OBSTKTUICAL   JOnRNAL  of  Qreal  BHlitln   nnd    IrrUwl:  U- 
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(n  Ibli  noanlry,  aa^b  niitiibarciiDlainpAn  ''  Auiaiciii  fiti'j-LKaaMT-"  Thia  patii««  it  aaArr 
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M 


tonam' " 

Tbui  praaantiDR  an  amounl  and  TarUI;  of  lalnabtt  pTavlleal  iBranM4iQB  vblck  (t  <mM  to 
dlBoult  I*  Dnd  aliavbar*  In  ao  eonvatiiafit  and  aMMalbl*  a  [nria, 

8lib««ttpllana  enn  antnmanv*  with  Jtnitntf,  ISIA.  bnt  tata  for  Wi  (aB  Ma  laagar  b*  aaifUad' 

Wa  aaabfit  *i1Til'4^td  iba  aapra^tton  ot  lint  ailini'  j  t|lr*«  ai  lb*  btil  obtfalrfral  llfafalur*  ti\m  tfl^<* 
nllaa  th1a«l*ODij4iurb4l»icrt(a*-*-1l'«arcn£>i*o>4. 1  lb*  wat«t.  vblla  lb*  aa^ptviniiai  aaptti^  IM  it<#d 
Mafcb,  l>fV  |dfiBi«(**ilBtb[i(aoair7.~JadiaBa^tsPB  ^JM. 

Tbit  la  MfUlal;  a  Tarf  oaMllaal  Jaataal.     It  |  '"'  '^^ 


i 


^shhorat  (John,  Jr.),  M.D., 

THK  ['ItlNClPLES  AND  PRACTICB  OF  8CKGERV.     In  one 

lar|C*iad  b(nd>uiD*octii«a>  tnlumr  ofabnnt  lOIIOnaiia),  vilb  aaaily  llailluaUalifina.tlulli 
(«  iO;  l*ilhar.  ralaad  banda.  f!  AD.     {I^iitlf  Ftifltiik'J  \ 

Ibt  cbji-nl  of  Ih*  autbor  hai  baan  lo  [irrianl.  within  ■•  eundanaad  a  oonpaaa  a*  paaatUa.  a 
<«BplfU  tranllaron  iat^rj  In  all  Ita  biancbaa,  anilabic  botb  aa  a  latt.buuk  iJt  tb*  alndavl  ait 
a  vork  «r  rafarane*  (at  tba  ptaalilioiiar.  8a  uiiph  baa  nl  lata  rrari  btaa  dona  tbr  iba  aJnan- 
Bitot  orSurilaal  Ail  and  SiTlrni<t.ihatIb*raa(*n*d  lo  ba  a  aaal  of  a  snik  xhirAtboald  |i«*Hal 
tba  lal*al  aipaeUot  alary  aubjict,  and  irhlab.  by  lu  Ainrrloan  ahivraatar,  •kouM  rviklar  aaaaaat- 
bla  W  Iba  Brotantan  at  Itttf  di*  *i|Mii*no>  eifibr  prarliliqDan  of  b«4k  hcmttpban*.  Thtt  h*i 
baaa  tba  aim  of  tb*  aotbot,  and  ll  la  hopad  that  ilia  Tolnm*  '<>lll  ba  foa*4  t*  fttlAI  It*  p»rfaf 
•BlMaMorlly. 

It*  aaibut  h*a  afllaBilv  laaad  Iba  inlltan  aail      ladaeJ  (bawnrk  aaaVkatamiM  ht  Hftrett  a 
*aptrl'eat«alibai»4ri4Bd  |ir**aalia  ibtrrqalbj*  -ft  kb  hic^'-iaoi  asd  coaakaaaawaa*: 
■  tditful.  atkiiyilc.  mil  hi-iiombla  mind.  Ab4  (miiii-  tttj, -,n4  %•  «u«4  ll  ariM  balaaa^j 
fgU*«a4l*ArorTd  L4>  bT^Cf  hUTovb  Dfiioiba  laraT^f  ih44>k  f-tf  ili*  aLDJiat.  aad  aaaa**!  '  .       .         - 

Iba hif ba«t  *l*ii4kr<l  of  i<tatEkr«l«uric*ry.  Ii*l«fnbb.'"r  ih*  ii*4i«p*l  pnc>tlli44«r  «>    I    M^l  J'i.knt"^ 
tad  d*llBlla.  toil  (1<i>-  ni  npinWji.  aad  (ts>nlly  Fafa  ItTI 

»»BildOBM   liI.I.-<l..f..n«rH«i™-'nflbao(ilBlo«.i      |,  »(*„  u,^,„  p|«.,„  ,^,,.il ,  |, „(,..*/lb, 

araiban.    lt*Ufoa*.irtiii«.l>iii  noi  Mit>  boiiiit  fa;  y,„r„,,„g  ,i.\hUnttlitm\  - 

aBlbortlr-    BU«yl«i.ti«i..l...i.i,  .o.l.tiiiiiA.ly    i,.  ,>l«ptt.i.B<l  aciMHihrt.l..., 

Th*  •al*  !•  IB  tlnilr«Ur  lni-lin"ll,  (ixl   •   fn-fil)   f,,,,,,  j,,^  ,  „,,  ,,[-,1.1,  „.. 

b-ok  ..(  i-ft-fo"     li1...r-dit  lo»ni.tl<»e|.r..f..-  ,m,[,  ,,.  ,,^  ^aaal.dly  ii..*  ..t^i...  J  I 

.i,.D,i  m-i-iiuf.,  .ufl  ..a-"(iha  Bt-i  ..pthnli.  ..t.h*  p™(ii,hlr«Tiiia4  antb  ilk..**  lab...  atd  • 

.1,(1  ft«l'JM.I  l.rii.ahtn»1"f  "ii»Ul*aBl.*»p?  •«.  ,»  Ba«»  dl«aBBolat*«,-r*«'*«i(o*l.i  kad 

—X  r.  Jffd  **«*w*.  ^b   I   Wt.  itWk.l.VA'X 


HBKRT  C.  MA'S  HBDICAL  AKD  SttReiCAt.  FmUCATIOXS. 


j^ttfield  (John},  Ph.D.. 

CHKMISTRY,  GKNKRAU  MEDICAL,  AND   rfTARMACKUTICAL; 

ln«lQ4iDgtk«  Cbflinulr;  of  tfav  D  $'  rb«riDD«n|4vi«-  A  Manual  oftWOfnrrr*!  Priii«Fpt»f  j 
4)f  Iba  ^fiiAiirw.  und  thair  «p|j|i(iiilicb  to  M*(ficii»  «Tiil  Pliftrin*ey  Kifib  S'lilMrn,  rtviiwd  ' 
bv  Eb#  AUlboT^     Ib  our  faantttou*  r«j*l  IVioi},  ToJume;  ol«th,  $3  U(  k«th«T.  f^  26: 

111   JfrUTIir,  A*l   FMDAtflBl  BRVlt         It  Wl|[  br    fPQDd  « 

cnomE  vA'.Eiak-Li'bookfiit  f-apir* ,  muJv'tuiJ,  nQil  trih^r' 
4iigji|*d  til  m^dldlrifftiiilphtriniLrr,  aa*!  vh^trlllj 
oi^uimead  li  tu  oar  r^a^erm.— 4>i««4ra  ^hW.  Ooi. 

W||■<nl^«nrt^1llJLt  Krijr1t'li*dtElobAf  1bUwQTk*m« 

j>r«<rLaTt-»a  fi  iu  Vi>rll>,  *td  tLio  lu  r«vJa«.  ib  ens- 
■  iJflifMtf  ilaUll,  llin  mila  fnAlam  »»f  [bf.Uook.  At 
Ilu  Air*iiji«iufiil  iri  «abjcoi*.  aoJ  ihr  luala  ^rl  at 
Ibifficl  uf  iho  prvaKbit'llllEiii  utii  aiitiUf  tolbtror- 
Vf  r  piib'li'-tJ^rMt,  II  VUE  lir  B«*d[tt>ji  far  Qk  Cgd  i>v*r 
TL-  iri'Uftd  ■  HtJ^od  1&m«:  w*  rufej.  b«v*i*r»  ChU 
■LlPuLiLkD  (E»  I  ihHrtvd  ftdtuit*4^  pp— n—ifl  lijr|b«-1 
AKi4rlc«D  wnrli— w<>  ■Ilqita  tn  lb**  inlTLidnfCoQ  of 
Till  cll«ln^«tTF  of  lb4  prrptrttloa*  *'t  ibo  Cuiitd 
huff*  PbitrmAri>]HBtB.  ■*  i>*n  ■*  IhiL  rvlarln^  in  tb^ 
Hrtil*b«atharl<]r,— ^Ct'Hiii'bjn  rAqrm-  /■'■ni.,X4r*, 
1971. 

rbpnilBtrx^ftsborii«lbcDiLUi*->t1ni]iif  t  birdRVb' 
Jul  (o  Dultt- %r  1^*  *'<■<'* i*' <'^  ra«'ni:kni«.Aiii]  titUf 
\j  bfrtU*  «»  ma«b  of  li40Q>)a(ii  -if  i-ini-iMiifi'  unt* 
aflDUnaltu  tbtarttmUficabcmiit ;  in  Ihi*  worJt  ^ucb 

lbaArikuir*-(Droi  i>r  Ibt'tubjofi  mttlvr  '>f  ib«  v^rk. 
prftMlnl  dt^Ucjr  Ib  v-mfbl  At\tt.  AitJ  wo  ibLek  fvttj 
«LUJd<*^.  W«  riiiDiAUid  II  ^l^r1l«cW*r»*UJlD1t  or4«r 
Lu  LiirL  tr*f  her  tod  pupil  —Orfff*'*  Jtt4.  a%tt  Smrtf. 

A-j»-rfrt-.  On.  tsri- 


ffo  f»lbpi  Ani*rLf«D  rnbbralma  vIjIi  «hl4b  w  «r* 
^Hn^tBifd  fOVa-r*  iLit  BaTLio  frttund,  uf  doc*  It  •*■ 
ir#il  lAk'ldttUbl»*P  ■dn^mM-' aipcn^  uf  (haftiKJi 
*ol  pilcifi^pl'4  -it  £fTi**t\  'Ifiin4'ni«r7'  f  Hp^ml'iiy,  Ibn 

■  aib'ir  ^«■  i-TttfEil'-l  04  «kTi  i  I'-DkTrn^^d  (iiii*«  iif 
prmef  iraJ  iiik((«r,  Jti'f'ni^liaBfTi*  mndTfalklnd^ntHud 
pr«4M(iui**r  qp*f1ii  — finftitatat  l-anr^t,  Star    IhTl 

TUkvnk  |4  trbtrHFtsr^ud  »*  maebbj-litrUb'nD- 
toBta  AOd  U*  «rtM  onctDA^lif.  h^  bj  lu  •tuipu  In- 
1t<Tlltlb1*Brf»BDil  lb*  tkUra^  iaaD»r  Id  wbl«b  fb*- 
vry  «fliJ   pruiln  ai*  fuiablii«d^— Jta***  ft'jtvrfn- 

Wt  fvifhfiK'iiik  ibswi^rk  b»rl<lT  4*oi«afili«b«*i 

Um-lvoW-  allaTII  Tot  rti»  lliriTLciiE  •1ud*al  — /Jcfrri^f 

Tb#b**(  <fDi«of  lb*  kibJ  t4ib«  Enc'k'b  l>btaic» 

Th*  w-rk  it  tH>DkirflrT#il  wlib  itlrtpi  f*f'r*oo*  In 
Ibv  '■ijlanf  nkftdlc*]  Aitd  p^iifm»*''ii[ie»l  •ia.t*olt; 

■  Dd.  ftJihiFiigh  «D  Sdi|L]>1i  wk>rk,  Hi"  pninl^nfilLlfAr 
*iiO  WiVq^D  Ihtf  Brili-b  imd  TalTfld  »rtlf>ni«rnii^ 
»>p<B»m*«rr  lodLrhTvd,  OLiikliif  ir  ■•  qirful  L*f«  A>lft 
KfifUnd  A]lAj*ib0f,  iinr  hofi  In  on4>H«'&D  bvl- 
Mf  rt^^miminii  lo  piarltTlniTirrv  ■■  vsll  ki  aladfliira 
^Jf    T- Urd.  Jaimtil.  lit*    l«l- 

ll  dl^ra  fr4En  olbai  |4>K1  b^'^ht  In  lb«  rnlliwliif 
pM1l«l*FA:  fltPi.  lofhflttcluilDB  nfmiLEtF  '4^11 1  rji 
t«coapdflDdftirblcb.M  prr>**i.*r*  obJ^of  li]E<«i( 
fft  Ih«w1ftailfld<bwdlai;  «*<4ftdl5,LDWoriiMiLDf  i^* 


^nderson  (McCall),  M.D., 

ON  THK  TKKATMENT  OF  lUSBASES  OF  THE  SKIN.     Wllh  an  An- 

^Bhton  (T.  J.). 

ON    THE    niSRASES.    INJURIES,   ANh    MALF0KMATI0N8    OP 

THi:  BKCTCM  ANDANURi  wKh  rnmiika on HkfaitaM ConillpBtlon.  8tcaD<I  AfnarirKii, 
fnia  th«  fi>arthkail*nlftrg»d  Lonilon  I'dition-  With  handiama  itluilmllong,  la  ona  lerj 
twiuiifiill;  printfd  oeUro  TOloDif  vf  iliout  ZOi  pntu.  eletb,  $S  36. 


ANATOMICAL  ATLAS.— SMITH  AND  HOltNEK.    (Scep.«1.) 


AKIIWEt.l.-HPKm'ICJILTKUTIHBnNTIIIIDia- 
K4»K<Pir|tt.rAK'rOWollE)C  Tblrd  ADonni, 
(NBibaTlilidiadnriiH  Luadao adluto.  1 10), 
•t«.,  t^  Mk.  tl«b,  (1  to 


BARLovrs  iiASOAL  or  tbe  PttAcncK  or 

V.P.    Ia«l,»ni.,pp.M0,al«lb,t3KI. 


Bellamy  (E.),  F.R.C.S. 


TUK  STUDENT'S  GUIDE  TO  SUKOICAl.  ANATOMY;  n  Trxt-ltook 

fitr  HLudrntJ  prtpnrinjf  far  tbvlr  l^n  EiAinlnfltlaD.     Wlih  BngrariiiftB  on  wood,     la  oq« 
k«Dil«nrjie  TajdA  Ittao  foJuioe^     Clotb.  IS  7b,     {Jutt  tint*d^} 

W*w«1eiiniv)tr   llp]t«iii7'B  wvrk,4>AMtDtr1bDt^0D 


We  Hbbol  lao  Idfblj  noimatpd  U^~4ltudnft 

M-c  lUHmnrniL-ipantd  qd  pftl«B(A  prodnr*  ft  T«ihl- 
Xj  r-lUhT#  MndriH'a  ifiUr  (■>  bsitIvI  «*t4onir— oa* 
vliiftt  all  (AudLdfelff*  fof    aarCieBT  d*jr'*B'  mJtr  CUB> 

•nil  vrtlb  iiilvftau**.  tnd  wbkb  tmutmiin  mitfh  urt- 


i: 


^  lo  Il9«a<adx  of  rririi^uftl  »ant^aij.  ot  r^ual  wt-laM  iu 

|b*iiiad'«1and  lh«fLijr^an,     Ula  wniicfJi  tn  h  ulf^r 

AbJ  OOUfit**  ttT^r.  4DPt  kTB  f>T«(l^<>«l    aliKCAattiXt*  thM 

l*T|*1x  lu  Ihr  laUfii  drla^hlgi  ii*  1|*  |iivl]Bit.Al  d*- 

Ullft.  -  Okiropr^  JV^    JLrtm'n^,  MiirTb  1,  lt?l. 
I       WtvnrdWElT  poofli  at  nlnrt  Mr.  Cdlltmjup^D  1i>T' 

Idk  prada»d  !i  — >»»!    Ttrnttantl  Out- 

Blandford  {G.  Fielding).  M.D.^f!r.C.P., 

INSANITY   AND   1  IS  TKEATM^INT;   L-vliirw  nn  llii- IVi-iitmcnt.  Med- 

Unt  mid  Liitil,  •>[  Ininna  FatiinU.      With  a  Sammkrj  of  Ibc  Liiwi  in  loRa  In  th*  DnlUd 

8iiU*>  on  th*  C<in)ln«in-ni  ol  iha  Inmna,      Bj  ItAti,''  lUi.  M-D.     In  una  tarjr  hnii'liiniiia 

ODlnia  viilainr  nf  til  |»|iu  ;  fl1"lb.  (3  VS. 

Th)<  lOluiQc  1>  prrHHlKt  to  me* t  tha  «iint.  lo  frt^QMitlf  ciptciHciI,  dT  ■  oomiirabratlT*  tr»- 

tfcaa,  in  oKHlaraia  cniD]iu«r.  nn  lbf<  pnlbnUf^,  <][ji^TiariK.  mdU  li*atin«Dt  i>r  innnUy-   Tii  rantUr  it  c^l 

nor*  tain*  lu  tha  pnulilionar  til  lbi>e»uutiy,  Iti.  lUjr  hn>  xlilvd  >n  aiiiiiDilii  nhich  afforil*  In- 

foriMllnn,  ni>i  <.tn."h»r»  lo  bn  rniinr)  lo  in  ni^pMilbl*  ■  'nrro,  W  v^-n«\»tn  ••"im  mvi  xv^«^  -jih- 

naal  ba  eall'd  upuo  lo  Uik«  uliun  in  r*l>liuD  lo  ^ MutAt. 


OBXHT  C.  LBA-E  MBUICAL.  AND  8UB0ICAL  fPSUCATlOJlg. 


I 
I 


Barnes  iRobertj,  M.D.,  F.R.C.P., 
A  CEJSICAL  EXPOSITION  OK  TNK  MKIUCAL  AND  SURGICAL 

I>tgEA5£«  Cl^  WQUKN.     In  «at  han^imM  o«Iiive.  voI«id«  of  ftboul  800  !»«««.  mith  l«l 
llIuvualio&B,     Cloth,  t6  UD;  Iratbrr.  16  00,     \J«M  JttMed.^ 

4LM*A«a  qf  Hi-nkAii,  ti  •^4(t*  ti«rfl-«di^p1   by  (bv  r^' 

And  fal,  tJ)1»llb-f*MlUg  (}|4>  4li(lUCl  p«T«0ClBUlT« 
tbfrn  t>  DbililiiS  irriT'tw  Jt  |v  Uium.  p^ac*.  ui  TDdL' 
fldQAl*,  Id  Ilk'  rinV4  pr«UHi>l'J.  Jtnd  Cd  itiAiDrlroc- 
tlOBB  c^v^  :   Dr    1(4Pii»   brii  bfrb  an  BllnniUa  am 

lll*fa(qr«.   |irrT«ioinr  t-t    ftl«#4*'a   of  fiMniita-.    ta-i 

fMll''fv4  .  1ta  »r*i]i«  mv  ThniMitr,  fur  *ia(D]>1t,  wllli 
tbn  irrkTta^  '.Mun-^  Kmrnvrl^  TJir>inA«»  maa  W«H«Lf«, 
d4  If  ill*'*  ''Tj^ri'V Bi  luvu  it«ri-  lit!  fvi>b(rf  lum  mA 
«nVviicxn*i,tnA  iTiYcB  ifi'tn  *  trrdil  whieb  tninl  W 

SnlLfymi    to    rrwt-j     Atnatlfda    jibyslrUo  —  A^a. 
«ni    H"i    *>J..  Ai-r1l.  1ST* 

!#ti1  lh»l  jhv  AibiliUT  hA«  «pt'Dlfti»vi'4i>ly^  fnimpLvifi 
{T<)a«1y.  BuJ  f«*'l*««fy  parfuiutvck  b1«  U'h,  Ha  itw* 
f)ltn4i|  Til  Ei)<   VKlaE,  AD'1  dD>>  nni  ^nil**!  on  i)i<Hiraf 

biKik  91^  b«  atif^rljr  rnd  ill  <)T«r  rba  v-irld.  aji4 
«]|f  >T#EyvL]*f«  Ii4  iKtiniEvd  f^f  It-  f H:.rD|-r'ti0D>lT#' 
QfL»^  Kr>ii«*iy  nf  mir|nt-*.  tf  i]  *MllTy  —T^i  Ol"til 
/wwprt  'i/'7rHir  ffrffuln  "lid  hil"tt't,  M«rc|].  l^T4. 
Dr  BfliEKk  11  »4i  4itly  h  ptvcllilastr  of  aiKAp' 
il(>»L)y  UiM  «p|'pMria*U1«*.  WMeb  1ti«  L**  Uk«d 
T«ll.  bul  b*  hA*  II<t]iE  liinitalflufDllbVlJ  uf  VbJII  b«B 
biaa  <*I4  And  ^lua*  by  iilb^rfL;  Kpd  (19  b*^  io  ib* 

Crattm  T^limr  JiLillctouBit    iii«d  IMb  li(«v»Jfd£« 
f*  rib  tiruuKlj-  tac^mfikaad  t^i-  Ha'DibVb  «4»rli  lo 
Ib^  lCyb»Ch>ln|laaI  <<n<I«iil   and  piMiilUHfiii   —  Jh' 
riff**     ftr""--;.  Job*  10,  tt'Tt 
Tlivra  taa>  4oLi|j.iib  BtifMArid  ^u  lb*  f4ai|]lBli  tnOfiaii^* 


<«n  t(i«  mMle*l  vabin^  Lkut  tb*  *«*  air*  bpAv  **- 
Eka  Iff  i(.«ra<-  h«d  «]rf*4r*«rBbM>fc4d  M  falttatf. 
l>y  h;*  irr4iLo«*  «Bd  bit  |trAC4tf«^  a  |>^«l4a  ««nH* 
I'*  o<>n*  Hi  AM  «b"lBmci  «mlionly-  U*  tk*  ^^4  p** 
fchMy  -hf  Iirpx't    nptrhllT*   ii.l4«Lfriy  ^>p*.'t*<c« 

vUl'  t4>D>«  ^r  lb*  m"*\  lB|*'fi*tl  lfk|>r«v«fii*«t>  U 
nndvlfitiy  pihrlir:*  Tii*«<.rk  vbLr4  b<Mjtt<thi— J 
Ur>ia  rtla  pnB  Vkll  r*  f*'  rv**tabU«b  lilfi  *>  «feHi«ftl 

#ijil4urUt  ^"^  ■'**  BV"*'!'^   rtiip*r[in»= !  ■'   "4 

which   ]lnTr*»l*        W*f»ll  CDlTf*p*i'  'f- 

aii(S;y  uinoif,  |ir4ft]<«I.  c1l[i(r4l  !»■-'  ■■  • 

«f  D4  £e>k1\«L  vrtrh  «bk«Tj  Ob  rumi-Bi*  r  .  r  >^U  .<rT*F 
KafpP*       TafbA  ■a-falli-d  ■^-dakUf .  «•  ITall  BflOlb* 

caldff.— JU>*ifWb  l«^i«<.  J*a.  Jf".  It:* 

la  fnbrlQBlAn.  V*  muti  rifprHi  oar  «»4rtrtt«a 
iliBl.  Ici  7lvv  «f  lb*  w|<}<<  ThD^  of  •■ibj#rc«  MM* 
ptr%*tA  laco  H  Bib|;l*  *a1a.iir«L.  ibltbtolf  <•  jdKlrmUa 
fi»r  lUr  f<*anlB'HD0u  40 1  clHrDva*  vllb  vbbcb  pn^ 

•xpvTHiXf  Ti'f  PliiJ«i|LB.  inj.  iBd«4d,  Jor  m  imI 
inhpy  4^r  tlinM  vhi)  fi>r  «ria(  ^if  Hm'  Esa««4.  or  %*w 

jnd  »»U«hLt'r']'y  cui^JD.aaJ  au  »a*  'bo  mu^^ui* 

b«  wliboui  11  Thp  T^>ifin*upparv'*lytl[ft*mta4» 
niKity  vf  EbrcDii  Ar*  B'vtojjaAHt'vlVBlUt^r&t***^ 
*Bil  mi^ir  of  Mkrni  ar««*>ABiiAt  ftdjmculo  i-b«  nu^ 
— ffutr'Ti  JfVd   ■i'"f  JfwrfT'  Ji^wrm^*  April  IT,  |«7t 

TTlb(ti1i>B(«tb«ltiBC«iBiw  at  ihBl  ^ntbcbor  tWp*** 

fita-tvb    vlEb    vbMb   bl*    dn«    baa    »a    Eab^   W*fe 

■  ibuDtlli^  tDBlX^V  of  au  ToJiitJiapaii*  ■  IriMl  1 
HD»ld  »r'y  ot'4'  l>^>nDd  ■!!  tHMfflnkJ*  T 


Jryant  iThomas),  F.B.C.S-, 

TH1-:  rilAOTICK  OK  SCIUJKitV-     Willi  over  Five  HHUflrrcl  KujfrnTinin 

fiPi  Wi,'>d-      In   on*  tnrff^   rtii'i  very  IkJiTttlaomr  odlFivn  vdlum*  af  Dt'itlj  1000  |>*$t*,  t^li^lk. 


Aftiit,  ibn  Bu;bDr  fr^*  na  bif  i>irn  prtfilvv.  bu 
ova  ^liafB,  *Di1  I^IUBlfAitf  by  bU  0*11  c«*tB.  ui 
lbi»«  irflArril  lu  Uuy'fl  Huailul,     TEiLn  f<i4liir#  julda 

!aUt  •iDph4*L<,uod  «  »>li4iiy  ro  biB  <iikr«<iD«iirBib*i 
u-(ilrv  toafldiui.'*  ■lu-fr-A"  Lii»B'Jr  hIiqunI  by  EIj" 
uliM  uMEi'ff  >urf«4]D.  Bufilnf  Jbl*  w^ark  Had  hrAitrg  liU 
11*1  UK  w-mlo.  Tb*TJ*'™A,*p'*  .afotWr  ^urfTttuf  trr 
cua>1di'i«l  I'tWrkl;  icl  fBbflyn  ba|  3dr-  BejauI'b  'f* 
Ai]i'}>i«d  Tiiri*  ih*  ttuik  ■<  vol  «  ct^ni  rpiEsUoD  M 
olh«^r  wfii  u^a  .   Li   U   noT  au  iDfyflHptfdia.  hoi   lb« 

fl*t<i  ktaKiikf  ui>,  'lO  tfnivLlrH^  uuiuiv,  uE  a  iu«d  *b4> 
MB  El«*d    hniI   farrMiH-d    and    rtii4  hyi  bftjif  la  Ihr 

jw  H  iIubE  of  keliIloJd  t'k  Mf  PrymE,  Mr  bk^  «i)fV 
to  111*'  r  brill iilf  Wtf  4rf  cnKiEljIitm  ihitc  (Im  AiDmlrhQ 
pf  *f"'Voo  wMl  tflr*  *Eil-iUiiiUl  T*Vfmh»olaE  of  thrir 
r««]tEio  I'tv^riEv  li'iih  AdiJjiir  Bbd  ^u1>ll>h«r,  b« 
■p4'(]1l]r**b*il'>1dl  I'D'  •■tllliiHr  Vfa  enrdlnlly  ■nJ 
bc*f  ll^r  tcamtud  I1  I'l  «ttr  Irl^mlB^  »ni|  (blfli  iHpi 
DO  Hta  ■UrSHnil  CHV  klT'iTd  Eo  bn  ^tjibuul  U  -*ZMrM/ 
£r.T(iV  i/ jfvil   fbJ /'Jhnrmnry,  AUfBhi,  t5T>. 

A*  a  [ititrtift]  t»f  ibf  pracijp*  ttf  viirgfrrj  fnf  |b«  bm 
pr  tb«  ■<iid'Eii,  v«  Jo  EfuE  liaallar*  ■'>  iKija^jmtfH*  Hi 
ItryiiDr*  tpAok  h  Elni-raie  iri»rk  M'  fcryi^ni  bft<  » 
fmrd  4*il1  uf  (be  dt^i(ii4lLo  Bairgj  whiab  fiw*  «)ih 


Eb«0l«ti.  prub'^uund  op1q1ua«ir  «  to^a  vbo**  r*- 
IlKiELi-oa  Hhd  «xp«nf  Dci«  h»rfi  m'4iU«4  ■  fMrv'lM 
puL  vautWhf  lu  n'(noi«*i  tnJ  ■Ii'^.k^-Ci  At  Eb««a** 
[Ipk*  bn  iBAih^B  *iEh  ih*  #aTEtn>iBH'ni  vt  ou»  ^k*  ht* 

Ullb   kCi    IW<    iKClUaf  ^    liq   BpAAkB   A*    »B*    balUif   «■■ 

EliufUy^itiiHl  b«rtiB  iL»  iha«b&*ai  *til  *i'«dk«Ht  vf 
Ekl-  w-tik  i!f  t'ALfB  Ih*  vpknidti*  -^f  «4b*rB  ttrmlf 
«pil  fMily,  y*i  u  I-  Qh>  niAr*  comviliuinD ,  Tl»«  b4«> 
Fi-mb4av>  n>Lirb  of  ibv  OnrrU  M  ib*  n>Ba»tl  v<ib  iW 
ntatlt  u(  lIiq  iihHjiiutrBpb.  Oi*  Utay  r'OfclH  lb 
Almk'iii  «V4rv  cbiivl**  oTiIi*  niiimij  lom  «t  w  h^rk  tb* 
w^ifli  Ib  inti*  qp  ib4^kfiji«fr***  -t  a  ■■r(«>^n  vb«  ba* 
**«u  mncEi,  and '■b»*rvBilBU4«Ly.kad  «bii||<v**fnph 
llk«»  fHulE*  «f  KtdM  vipantAC*  fa  coDrlfeilaa  v* 
i«lj<<4i  n  h*i  tt«  •■aifkJ  ni  ti^r.  rhai  Vr  Kryaa.!'*  Wttt 
i<  ou4Wb^rh  i>a<«'i  i'i>B-<1'tjiiot)BJ/  rfc^MBi*Bdb«4ft 

1i»  ptHdlUlab*Tfe  BPri  albil'UlN  »  atl  k^Hlrjtbl*  INfk- 
— />«h(fn  V->br«   «i<  Mr^  ^^n<*,  Anf  uBi,  }ffi 

TbI*   IB,  4"    thif   prf^m   4EM*a.  §■   *«t1t*lr  db« 

bonkn  BhiJ  doBiAloa  |B  B  mo^ramEr  'nbd«B»#4  fvn^ 

bU  Ibv  ■u'l^'fBi  lBf"iii>aUva    ittiv-^mtj  tu  «  ("B^rtl 

^rBrlElEuDor-      li   Uwnlira   in   b   *plitl   «#da£>c*Bi 

I  wlili  ili'^  pva^BBr  l4np>i-T**4  >i«Bdaril  wf  nt^nJ  Bbd 


^igelow  (Henry  J.\  M.D., 

ON  THE  MECHANISM  OF  PISI.OOATIOV   AXU   KKACTPRE 

THE   tllP        With   Ihf   Kdlui-tian  of  fh*   DldnoMlno   b^  ib*   Flrximi    M>ih>hl        ' 
Dumtmai  orlglnnl  lllumalioai.     Id  do*  Ttrj  bBtiilitnm*  iwlBtu  tsluia*.     Clelh,  $1  1 


BBKRT  0.  LBA'«  KBDIOAL  ADD  GUROIOAL  FtlBUCATlOMS. 


II 


Siimstead  (Freeman  J.),  H.D., 


IP 


^ 


I 


/Vrt/'*""- V  •'""■'■a'  M»«*«or(V.  (VI.  ~/Phya.flikd9ai«..  J'i>  rsrt.>«e. 

THK  I'ATHOUlflV   AND  TREATMKNT  OP  VRXKREAL  DISF.A3RS. 

IncloJiniir  the  mult*  of  rtocTil  jnf  HlieftUon*  uptiQ  Clia  tal^tet.     Ttrni  aililian,  rfviniid 

«nd  *nlitr£«(l.  wilb  illusirjitfiikir     In  one  larg«  ^ai  hua^iom*  aoUv«  ToUno  fej  4T*r  TOO 

pfl^i.  cimtr,  f  ^  fro  ;  l«othtr.  |A  00. 

Iq  |>r«(raFin|;  lh^«  ftAodafd  vork  Bg«tn  for  tli*  pr*i«,  Ihv  Aulhor  hu  *ubj«frli«(l  It  to  ■  ir»rj 

ttaoroiiit>i  rftiKion.     Hunj  pnrtinm  bavv  been  rtvriUeo,  aaij  uiucb  uev  mMUr  a44v>l.  I&4>rd«ri0 

brill);  Uf?r>iiiplr1vl>ou  A  Uvtl  wltU  th*  mnti  4clvHiiii«ck  rnnditt»ii  vf  ijiibiluijcr^plijr.  bal  hir  raraful 

vomprfMion  of  ibr  reit  of  prftioui  rdlivoni,  tho  warlHua  b*eii  IncrvMnI  b^  onl j  ilxt^-rixiT  |xi^r«- 

Tli  liibnr  (hilt  b<*tlbw»d  upnn  it.  il  In  b^pvil.  will  Inivt  fbr  ll  ft  oontimuDOe  of  lU  pofillflD  4«  ft 

complete  uid  lTu*lwarthj  guide  for  lb*  |>r»otitlaaer. 

Jl  Lb  Iba  EBotI  omptefa  Ifuulr  milb  wb^cb  «•  Kr*     Bnrb  tpfvUL  AoiBriiviiilarlnD  <■  If  ii*  itrvdv^utbn 


«#ril  >7pipii[*.  ^Ti^i^lLhr  ■iTi'cr^TOh  uf  ili*  c-;r^«.4ad 

4IIB  l^>»*rin.irw(if  Lt  iMHUib't  H  It*"  rdUiifU  bft*tH»Dii 
D*v  •JtlloD  TlriuAltjr  ■  dew  wvti..  Kfid  «o  DinriEa» 


hftd  nol  bfflii  pnbtUbrJr  A*  e  IhOFUufbW  pn«lr«l 
I  buult  »q  4cl>M  qr  JiMAaaavhiehform  »larcT<  tfrnr* 
«ra*itrLT«T«f7|kb7il«UE>'4|Kr«rtkn>Jb*  viiian'r  L«. 
'Im*  u*  tt  Tij  fur  Hir  ^«>1  vf  vb^fb  ■«  b«vo  bocwi- 
mdt^r—S.   l.Mtil    ';«iSiUr,jHir.£4,  IH7L 

Jl  li  turrlD  irifbliiArjof  mAliiTlEktuflk^HBjrpD* 
bufh  wlifvh  von  lain*  ill  WimX  ■  prHrlltloear  owl*  la 
kn<>«:  wblif  lb*  tK>i>vii«4f  bl  "BqjD*Mft.4«a  Vvftft*  , 
tv^l"  bJi«  an  fwruinn  I0  loalf  wii>l4**'l|B*TAC*flar  ^ 
■  QiriMflB  pfmcuefti  ninvW *i  wUb  tbfl4lufta*4t»  bifr 
I4rr,  or  tM*Ebi«st  of  tb*i4  aCtnloDii.— J-  K  JM. 


CoUerier  (A.), 

A>r|»an  (V  Uf  UtttlXat  civ  JHilf. 


and        3*^"^^'^^^  (.Freeman  J.), 

AN    ATT.AS   OF    VKNKRRAT,    DISKASKS.     Tmn.Uir.l    nnH    I-Mit«i    by 

FftKVVi^  .1  BE'ifvTK4i»-  Th  nh«  Inrifit  itnf>rl-l«]  41d,  rofmriBaf  3£4  liijE**.  duiibla-cuLuinb*, 
w\x\t  Z\\  \i\n\vA.  iTonr.:iiiiinM  J^buut,  1^0  Qgkiran,  bHaiillfuUj  tfuliirtd.  mtknj  ortbam  tb«  ■!»  <>f 
1if«  ;  ilrooglj  bouDd  in  dOth^  0IT  00  .  •Tbdl,  kn  Ave  pmrtt.  »touL  «rft|it>^*  fiirm»ilinf.  nl  $S 

ATillripjitlDff  fl  ver^  Uiife  tale  for  ibl*  w^rk,  Li  !■  olTtFed  ftl  tb«Tiry  lov  priae  of  Thuki  1>#v 
ft.jLfBi^  u  P»ri,  ibvt  pTftfiingU  ttiThm  th*  r«niib  nf  aM  «fav  art  int*f  *«l«d  in  ih\»  d«<|mrltHiint  uTprfti;- 
ftLc^v.    (iriitUai^n  n*n\tiT\^  ¥Ai\y  impr'uif)ii>  nf  ilia  {Jjilfv  nnuM  dn  i*«l!  tn  urJaf  it  nUboDt  4#lhJ' 

A«p««lra«D  or  lb*  plaie*  in  J  loil  rent  free  b7  mall,  un  recti  |j|  uf  2A  centa- 

Vr*»|Bh  f"t*QC4tttAr  <kurLir>»flnc«  wai-b'M  r<iirfF''     wblfhfo'lta  k'nd  lkmf>r«f>'r<'*"*^'or  Ihoiii  <ob4t«. 


ed  lenMlftod^ef  irKHimi'iiE.ibAT  irr<  inljiljt  umj  **ttn* 

jU  ■  vfa^l*.  It  lM«>>'4  etl  diet  HD  ba  ttaibt  bT 
nvHitB  of  pUle*  and  (rclut  — J>t*ifiTK  Latioff,  H^reL 

>apt¥l#r  toaajlMftfuFlba  klaJ  *f  cr  haf^irv  laauvd 
«Q  IhlKouLtaaal-— f^n<hAf  Jf-.f. /oi«r»«,H  Mjireh/»W 

TIra  fiTB^KtTnQf-r  wb'i  FldiTtDa  to  uD^'nrBQd  fblii 
brvBrh  «f  niPiltiri|i«  ih'ttouflhtj  >Wiild  "Main    th\K 


T]><i  uiixl  •t^aaiLidl/  Utaairaivd  vrK  In  iha  Ua- 
CdaiH  Aid  In  vac  fipltiLtiii  far  more  aielul  Ibaa  lb« 
irrrnpb  eriflQal,  — Jm^Vourq,  M^^i-  A^  .  J*b-  \i*»t. 

Th*  arLh  aii4cnp<tii44li]tiTinmbrr'>flTila  ai4cul0#*vr 
majk  bu<  r*tab*4  v*.  >nj  w  ^aTt•  du  1i*aaail<>fl  1b 
ta>1ii<ilTa»iii  Mlo•■»aF|"rl••u^T^a••^bo■*Qtp^atn>t|■ 
biiii»l>*f*  -^fliijirjjii  Jf*il  'ih'J  h'tiry  Jt/nnt  ,  Ja^  It* 
llrtft. 

Olbir  VTltitM  batldea  V   ro11«r1er  hai-aflvte  »a 


Tbl*  I>  1  viLrfe'if  luihlar  hjiad>  cpu  b^lbaMaa.  M. 
CollvTlfif  ]ik<«rr«J7**tnn'11i>,«f.(h1bhiv*niATlrbly 
**T'"  •  »**»'if  tba  IUaifr1*ii]B  aiidTan*rablrtlltrnrd. 
vblE^iii  tHtt  oDBiry  wv^d  nit  btaltai*  r'>*af  Ibil 
Vi  B«iiii>i#t(f.  ■■  a<i  nitTnirity,  !■  viibunr  a  n»*i. 
A*aiirtnir  4iir  fe^rlerfl  itial  lh*»eilliii:r"l^tpn*  u'l  Ih** 
wtinUVikti'fy  of  Ti-nqri'alLl1<«L>n  ffim  lit  j|]f*p1f"n 
**  'T>  flurf,  w»  d<]  Tbrtj  bnrF«r  a  "Inrfcn  mr-lTral  Wfrrk 


af  UliftiraEWn'  "f  Uf"  *ffft*-rr»i  d^ana^p*  Tb»«i  k«, 
|]  awf^f-^r- «□  «JdLl]EiruLLnr«teBT  aiiJ  TaldP  ;i-i*iva4rd 

abd  ffaniWEfifl  of  M  4^iillfrl«>  wilt.  wUb  lafl* 
Jaiif  a!  tfadiaibtlr  upavf  rbani'^faoi^aMal  Aiue'laaft 
■T]t]i1lnfl>Bp1inr».    Xtr    Bi^iaatandr-^&rtt,   and    Fbr. 

Vf'i -<nir  fff«  .  Jurj.  i»fi» 


Bowman  (John  R),  M.D- 


nurriCAI-    HxNDHOOK   op  MKmOAT.   rnKMlSTRV      F'lii.^iJ   by 

C  L.  Bi.oiiu,  Pio'eMOf  of  Pmnllrnl  Cbrmiitry  in  Ktflg'i  C(ilt»g».  London-  Siilb  Itiwr- 
ieiin,  frniD  lh«  Inunh  nn'l  iciii«l  Bngllfb  Krljtlon.  Id  on<  atat  tolaiDn.  my>l  ISmo.,  pp. 
H],  Milt  Tiijui«rituH  lllniitrnJiEinf:  nl''th,  $3  S&- 

Bytli«  lamo  Anthor.    (t<ifWy /wucrf.) 

I.NTIMlDUCTrilN   T(t    FitACTin.M,   t'tlKMISTHY.   IVn.r'IHNO    AN- 

ALT8I8  l*lxth  AnHtlrMi.  from  (he  ilith  Bni]  nvlinil  Lnnilnn  viliri'.n.  Rititcl  by  C,  L. 
Buixta,  Prof  ••(  Pnx'Iii'iil  Chrminir;  in  Kin(  r  C»1lij[>.  I«in>lan.  Wllb  nuuisruui  lllDt- 
troiloni.     In  our  nsnl  «ul..  riiyil  ISnio..  iloth.  t^  li. 

Sasham  (W.  B.\  M.D.. 

Wllbllluilralioo*,     Id  ana  D*al  njftl  ItniQ.  ToWm*«t  V)X  yiv*'.  diniai..\\<A. 


II 


BBMHf  C.  LEA'S  MEDICAL  AKD  SUROICAL  fVBI.ICATKMll 


Bloxam  {C.  L,), 

Pri/**rvr  "/  Chuwit^rs  l-a  Kinp't  f\dttf*,  l^n^tm. 

CHEMISTRY,  IXORGAMC  AND  OHGANIC,     Fronuhe  Sreond  L«mi- 

di>o  Rililinn      In  nnvtvrrbnn^Iri'UiftootnroraliiiD*,  oFTOftpigtj,  wild  BboDl  300  lllaiirv 

Uuna-  Cloth.  14  OA;  ]tiil!j*r,  %tt  fid,  {!^t*}^  tutmi.) 
It  hfti  t>HTi  Iht  Aolhor't  «DdraTor  |o  produf*  u  Tr*AtU*  o&  Cb«inl*lr/MScJ«ftllj  r4impf«h«> 
tirn  fur  Lhii»  Fiii'liinif  ili*  r^i'Hoo  ni  b  bmnob  nf  ftvnsr^]  «'luoatl«D.  a»J  on*  v&Icb  atik4<aii 
incij  «iir  vilh  *i|f  nutiLir*  mi  |juriuin|[  (h«ir  dh*Tdica1  ttuHit*  in  Iba  cnlf#g«t  ar  nvJbtal  <obanl« 
Tbef|jvclnl  DitvTitiofi  d»vMf  t  toSlr^fijIiirj'jAnd  ruiucalbvr  brAn^hnfif  ApflirdCbtuUlrj  r*hd«n 
lh#  vtbfk  «ippoiAt!y  iiHaful  In  thou  «hi>  tr*  bvinjt  Ailnnnlvd  for  vuif^aj-lpnit  Ot  B>A«ilCtVr*. 

Iq  it*  Witaia  ff  Pfud'tila  »  it  iBfiUlltli*  Villi  Allllril  lalcbvf  (4  Bad  4Af  millp'Ul  iVULliHlb  Ikts  DiVl  ft4 
It  IbA  «t«t*  of  pntnllti^inpr-  »h<i  wish  io  r^xUir  '  ntraM^  irt4il>*  Th^aDr^or  t^a  flf  ■  'Jt  >|iBv*t  « 
lb«|f  ehdnltlrf.  oi  b4v*  ih&aIod  io  ti-rrttb  tlvtir  cjctfii^t^ttft  wJthimhr  hBiU*-:'^  o>itt*r<i#«i  tnlaiH, 
utworlH  dD  »(i7  |<L)i»l  rvLtiinf  14  li       In  m  ir-:tif .  u     add  h*i  d-^Pn  •□  wuboDi  T>*»tti«f  th«  hj»/.*««  hh- 


'bulk  vf  inifij  cBflkbrufiB  Vurkr.      Ali'^C"!^''*  U  !• 
•'M'lln    ^nb  fm  ■    I'll  kp(<n]|    ao    DtAfL/  rAHlllM*^ 


US  book  tab*  Tf*i1  by  all  *'>io  irl«h  lu  bonir  wJmi 
U  »h#  *b«ftl«Fj  or  III*  pf»**Bl  d»J-— Jim-  /*port^ 

Vfl  «nritUtlf  wrifnn  1M4  Ain«rl<«a  rvprtul  of  * 

vutliiwMcb  buiir-'JKly  wi>Q  fir  liHif  h>  huliBriifrtUl  E'rufc^PikT  BUitb  b**  r^>«a  aa  m  ibAtl  *n*Jl*ai 

4«BB«illBtOft  wAud«rra]i7  tothU  0k>in|tM4  all  Ihv  tin-  i^rflvd^i)  villi  l^riv  a»ii  tir*'<Biab1'.  ■'•iTjtlL  vaU 

wrUnl  r-rlBFlpl»  aad   fL^ii   vl  cti-^iaU'al    trUac*  cbuMB,  anJ  miuj  i^iiUi  ii#iv.  ara*  ta»«i*ttLft«  man. 

rh*   datalla   pF  ItlutfiniiTa  *K|wiLn*iiii   bbva   tiAtn  -  -  -   t(  l>a4.-«ni>ihiBtf  b^v  bafb  Ufer(^vl>>H  l^av^^ji 

workup  u^  viib«|f4fpiaJ  Htra^taJ  tDaoy  orib«avp*-  rcnnftlo  n  r^w  pancntfb*.    Wviaifbl  ^sal*  §4tf 

djniiHtii  d<acrLb*(t  M«  bolli  e«v  a&il  air1kl»r-— /«■-  tonlajtn  of  lbla.^t*nul-  fl*J—(<>W  J)in« 


Srinton  (William),  M.D.,  F.It.S. 


LECTCKKS  ON  TUB  DTSEASRS  OF  THE  STOMACH;  with  an  In- 

trnduetlon  on  It.a  AnnKiDi^r  nti<)  Pbjilolncf  -     From  lh>  »(ii>nrl  idiI  >Blaf]tfd  Lendnn  (dl- 
tl'^n.     Willi  illutlraiiont  un  Kiiud-     !■  act  hsBiIxim*  (x'U»  I'l'tnin*  of  abool  100  pucM: 

ciotb.  $3  as. 
Bristowe  (John  Syer)  M.D..  FRCP.. 

/'Irl(»lc[(in  inilJ-iul  t-*Hiv'  un  Wurfiri'K,  II    T\-"K,u'r  HatpUal. 

A  MANUAL  OK  TUt-l  PKACTICli  Of  MKDIOIXE.    E.lil«-fl.  •ciiS" 

Aildillan*,  by  Jakki  It   IIiitoiii»u».  M  P  ,  rhyiiniun  lu  ti\t  I'l-nns.  DwptUL     la  ea* 


Carter  (R.  Brudenell).  F.R.C.S., 

A  PKAt'TICAL  TRKATISK  ON    KKSKASKS  OF  THK    KYK.     IMit^J. 

«t(h  AddLtiont.  bj  Joiin  GfifeRX,  UD^  (of  S\.  Lbal*.  Uo  ).  Wjib  loaM^pai  *>iil  vttUH»a« 
i]tnMlr*tion>  In  one  Uambamr  oolSTo  toIuid«,  {S^mri^  RtmAw-) 
Tha  fihjvrl  cif  th«  ftiilbor  hubovrt  to  pr«dvca.  >rUbm  k  modarhlf  oaiujah,  awi^rb  wbl«b  tboaEd 
farr*  th«  purpOflv*  of  (bo  j{«iiarj^l  prnrlllicinir  by  )[iTiri|E.  *' tria  ocncita  nad  fandnblD  tarm,  «  ftna- 
nl  viaw  of  ibfi  pTMirnl  tiau  «f  knowlcdKO  irhh  roj^ard  to  tho  biitura  god  ir^ouacDL  oT  iba  mt^ 
imporiant  dboAAai  of  thv  «jo  *'  Th»t  ba  Udh  fully  tii^4i*#ilail  tn  bi»  «lTc>rl  m  »bt>wD  by  tk«  coU' 
mancULion  wbifh  thb  roJuina  hiia  racciVL-d  vbvravtr  It*  marii>  bhtv  titvoiuo  bnovtt. 


II  would  >indl9fiili  if  y^T  '~4rl't  la  trntana  djl 
Triiirimliffa  lukok,  'dJ  i!iiiio«hiM«  for  tiln  Io  «f>l«aii 
aulurxrvaiinf  iiDfi  Kt^it  uei  ■qfi5"Bit  vUh  vlilob  liir 
In  mi  bi^Qbd  Io  bo  famlUa',  b*  ran  dUeanfa*  irllb  k 
rst*d*irraaofalaarDr««  «o-l  pITvgI  Our  fpad*'"  vlU 
ItiUflfura  nfi  bn  •tirpr1>4d  lu  ^airu  ilritl  a  vL^rV  b> 
b]|Darii]i^lj|f«a«#t  £jfih*  Ny^mBknfafo'jrvaliifeb]' 
d^Aliloa  10  oii^iibnlniic  hrorfcinr^  .  .  Tbe  i^Htk 
w\l\  rtiu«lii  «□■  ui^fol  HLLk*  Ed  |tia  (vuafal  ibd  ibv 
AT**1*1  pra4llt1ova'  V^i  iba  Inmi  tuluALla  tM^tll 
*blvb  «a  frKptct  fruoi  ll  l«  Jbal  *i  wAIl  l-i  »"rnani>n- 
ald*r«bka  axtf Dl  E|r-j*ri-Uli|x  ibtpi  bflMtaiil  d^parl- 
Tii*Dl  Iff  mudlflo^  — f,or»'i'm  £«»*iT-iI,  ^Kt.  3(>,  JiJ.l 

1 1  t»  irUh  ^TPhL  pli^tnnr^  ilmi  wprian  Aod^d*  ilia 
Work  44  a  ii>i^«i  mluabtq  cuEKtibuUoa  ^.^^  pe&cHtaI 
"l-hthalmulck^  J4r,  CarifT  uav^r  doriKt**  frMa 
(ba  aud  b#  riaa  la  flow,  ami  proaaai*  iba«iib)*ft  la 


'4  vtvarmEkd  ndiiHB*  TRp^miar.  «*ar  of  conti«*(Hti«La«, 
%nd  hnni^thn  imhi^  r*.1ti>bla  W«  frtilj— fmUgllj 
ooioiDoud.  biiirtanr  ai  worlbf  of  bifth  pnJ^.  tb« 
oiiiio'r  Is  *hlf  )i  <l]#  irKFrBpsulkfiBDr  dIaH**  Af  ib* 

I  r^Vri  i«  i<lBlKBtiit#4.  fc^j^  li«r«i  (h*«ii<b»r  la|4Hbc«lstl!r 

jaiobPisd  faMlHt.  v^faolbvr  vrMon  sra  vsttf 
runhialx  luo  '<f>«D  d<flvl«ni-     Tb*   Isal  cbapiar  k« 

I  df  VDlad  I"  a  dHffna'l'm  i»f  (hi  a«4a  OVil  a-tka^It**  of 
*L>iMrUfl#>.  aad  U  ailifilrablf  WiDp«flH  r>*l*,  u4 
ii«ufiU.  f<i?«L'Ut|^  Ihu  p*rM'''pL*4fe  Iba  I'aaiKvSi 
iif  p'f^hropjh  abd  m;r»pl4  'n  •ooflv^lno,  oaf 
ibiub*  Ara  J  4*  tbaambor  T^ia  as* j  owTal  hleU  kft 
ibe  j(faai  autijacL  -ti  ncfMbAlntc  Hr«-rT  and  ibar^ 
pfiqilM.  «  Bold  irbarr  af  l4l«  jraar*  «#  cl«*Q  bqf  S 
rav  tfrqiiit  mF  •'■aid  wbeal  fr+«  a  a»a«  ^X  tbaff  — 


C^ndie  (T).  Francift).  M.D. 
A   PHAOTICAL  TRKATISK  ON 


TriK  niSEASiw  OF  ciirLn'REX. 

In  oDfl  [&rfa  uoUvo  roFuioe  of  o«*rtTM>#  di*t»f| 


OETIBT  C.  LEA'S  MKDICAL  AKD  8DR01CAL  PUSUCATIOHS. 


It 


IQhambers  (T.  K.;,  M.D., 
.    A  MANUAL  OF  DrKT  IN  HKAI.TH  AND  WSEASE.     lu  ooe  h«.d. 
^  tnnw  DctATP  ralniD*,  c^Ui,  $t  T&-      f  ATifiP  ff*at/|r,) 

'  Tbfl  aiiur  uf  Ihlt  hniidbuulf  iir*  pQrvr^  prnclleAl.  and  therefor*  (I  hn>  not  1r«*n  tlrituflil  right 
bo  ln«tcHir  It!  aiie  by  ih«  vd^Iiiion  ^r  Ibe  rbmleiii.  bolnnicul.  aoH  li>dditfiA]  tcnrFln^  vlilch 
rapi<11j  roM+Mii  mnnd  Ih*  uitcUu*  i}f  ■tvrf  *Mle1s  tti1tr*ttliiK  ■■  fen  tntabft-  fipiu-p  h^n  bvpo 
tbqii  |^in«t  fur  a  fall  iltfruMlon  of  atnrty  miitcrf  voiinrMinff  iood  t-tiit  drlnll  wSlh  tb*  JiitlT  pot' 
rent  *ft  <nrUI  hfp.  *birh  th*  |io<.iIicjn  nf  thr  aatbor  iiJi  n  pm^liHnir  phy-fivim  b>'  Ud  him  Ur 
^_  ^lUv*  bipbtj  iiDpirdant  in  Uia  pnMOt  and  TiitOT*  of  out  fm;v, —  tPrffirem-) 

^^n^r.  Ch«ial'*r«  l>t«  ]*1d    ih*  pri»f*aiilnD  ooAnt  Ki1#bl     bf-  1<t  n^rlBldTjr  nh^xp^Mfil  an^  f4i#ry  ftjoalUd  ff 

«B««ba  Ima  v^'viL  M>  iniiiil  Ta  Li,  ADd  IharcfMn  tn  *  yurh  of  r&n  *ie«lJ>iir*  Add  •iioqM,  «>  Li  donbJ- 
«etLlE«A  tv*p'4tf  «1tb  ftilibAfllr  Aa  «  p^mr^r  Or  |  '<*»•  wAJl.  ■]Pf0<»UT  (lii'l  «  j'Utf  hd  rltu  mbl*  kff  or«ry 
^kntrtr*  dtf-^cv**  murb  af^li ;  ba  £4><i|Hbtd  Dfi  |  fby^Maa.^rA'  A'.   Y  Swl/triun.  Jhoh  l*JP^ 

Tl]»  virk  La  A  <Db<tiii'ii  1 44if1*laBla4ortUBdaH 
wurbk^  *Dil  noi  only  ir-hiniil  rb»  a*«  llriU  talana 
fifl*]  a  plao*  ta  ihu  iUjj>i  ff-iiiel«d  tlbrkU**  hut  tm 
re0[*Dt»  viuht  (h»  b*  trnA.  totirknt^  lMr»«iJ.  ■nil  li- 
*jkrdLr  *1i§*»t*/i  \if  t4(b  pfftoUilODtr.  umii  (bay 
batt  btfouta  wrtT«D  fftiu  Ibd  v«b  ckf  tb*  irdlbMrx 
«t*f7  dnj  (birufbr  df  all  tne^ii'at  mi^o  vbH>  iriiT7 


Btv   0*rd   or  irMrb   <A]n^i  «lU    no  d'mbl 

JVMcb  fkTtK^u  AX  «<r**Hbl«  f-ifni.  inaeh  valuaMr 
K'-li0VriP4r1<TO  on  ■  niobi  Irnp^ifTaai  tlEHKl,  ApJ  vujbi 
pl^  btT*  a  laif'*  >4lf  bh>Tb  In  (1>*  j'iiiir^/i\<ta  aei4  niit 

«tll.— Lnijon  Jff^   lt*t*-nt.  Map  10.  IV7y 
1«  thofaaih  tnviaif  tt  ib#  *ah]«ct*  ojion  whieb 

ha  It  lit— .  kad  ta  iJie  Uap|rf  eommaaA  of  Uvfoac*    |iiT»ib»irpro  A««loa. -*  L«nd   Fraeltlicncr,  jDsa,'tA 


I 


By  the  Mme  Avthor.    (L^Wji  /^iMmAo-?.) 

RKSTORATlVt:    MHDICINE.       A<i    HarTeian   Annnal  Oration.       With 

Two  8*quai<.     In  ODa  f«7  bandiom*  raluci*,  loiall  lino,  clolli,  SI  00.  • 


(Jullerier  (A.),  and  Sumstead  (Freeman  J.) 
AN  ATLAS  tH'  VKNKItllAL  ULSKaSK;*     t-Sw  p   II) 

(;arpenter  (William  BJ,  Bf-D.,  F.R.S,, 
I  PKLNfll'LKS  OF  HUMAN  I'HYSIOIXXJV;  *itl.  thrirHii«r«|iplinitioo» 

^L  la   PiynbuIcigT.    Palb"l;fj,    Tb^npaiillo*,   Hycwnt,   nDil    Fonndo   UidMn*.      A    D«ir 

^^L  Amtrtcnii  tnKP  ihf  li-f  nrifl  r«»ir*il  Ltiniiiin  meIUiC'II-     With  ri«jirty  tbrrv  buticknJ  lllUi- 

^^^^v  trmtiiiM      IMila<t.  «llh  odilliiaiK.  b)'  Ku.!?!!;!!  Uudiui  limi'ii.  U.L)..  Ptufnuoi  nf  ih« 

^^^^^K  Intllluu*  of  MkHoiic  tn  lh<<   [inivrtiii-j  or  I'fnniylrunlii,  Ac,     In  noc  ratj  Iiiik*  and 

^^^^^r  bciHtiful  QClAto  .rqluiDs.  iif  ubool  VOO  luga  F*B*>i  hsD'lKODiKlj  prinUiI ;  nlotb,  %i  iO  i 

^K  leUhM,  r*iHri  brni-lii,  ««  ft*. 


CAttl-KSTBSI   mi«    E«8»T  OS  THE  PBK  07 

tJllioD.  •ttha  Pofxi  bT  D.  r  ruiii>iii,>t  ll.,aBiI 
aipUaiiloni  at  iFtanrlOc  ttiri'.     In  flu*  ocal 

ViirrxB  nr  ici'iuT.     la  I  >"'   inv  .tluib,  IM 
vp..  W" 
cnuacnii.i.'s  bs«]>tb  ns  twk  it:Kiii>KK«t.  (-« 

VCH.    «9lli  OTITKH   UlnKJlsi))  )-B>:l'LtkK  TO 
WOMIi.v.     I  Tdl  *Ta  ,  D'lSOfaiu.    Clvlb.MN 


CaCRCHILLOK  THITHKORT   ABI)  PR^CTICK 
(yt  HEI1IC131K     A  uii'  iiiiiiiiiB.  irDBiihahanb 

a*d  aiMiit^o- hT  u  ('••'<-<><i»«<iif.  M.D.  Wlib 
41i«liHii4ltc>l  aud  u1i>p[7-f-iiti  Hlu>Lfa(T4[tH  la  aoa 
isar  IkHudii^iua  E»riBViJ*«lqDtaaf aa«r]XiiWpatfaL 
<:i»ib.l<xii  liwihai.  •.ion 

CBBI9nSi>X'«   lll^l'ISXSaTOKr,      Wllb   tnUnni 

iifitLtf<tiri.  and  J1:&  'h't*  mtait  «DfraT1»f«.  llf  R, 
Ifcii,Hrri,i>  OnrriTii,  II  l>.  <laa  *v1.  tirv..  pa. 
I  MM  1  (laili.  M  IN. 


^ 


J)avi8  (Nathaii  S.), 

CLINICAL    LKOTUKKS   OS  VAltlUUS    IMI'OltTANT  DISEASES. 

B*ipf  •  Cc»n*erion  of  tbo  Cl^nlral  Lvr?ttirrf  >toTli#rcil  in  tho  Mfilieat  Wnrdi  of  Utroy  Han^ 
p  cluJa  Obwifiro.     fiiLit«il  by  Fh^vk   II.   Ti^vi*,  M.D,     H*i-oii4t  K<Lt(i»n,  anlafjcrd       In  od« 

n&d*diii«  fi>|  al  iSmv-  i<i1uid«;  flloth.  fl  7A.     {iVw  H*aJy-} 

CtHmt  l>  «iiitb  ft  vDbdarfnl  pUf«  Ibal  w#  nr*  |  prvDIIilub'fa.  Vr«  i;i;inai*«il  Pr  lhh¥l*'ii  Uclar#*  la 
prtfiBtad  V4  haar  4lwn*(  ta^iULbf  ntu.  hat  «r«  iTflr*  I  Itait  ntuiBiLcin  qf  nnr  rwidt  r*  TfiM  vIpp>Ip  b-upk.  wt 
M*R*l7pr*|4iad'vn«1t«tr^nU«aDh  ABfliealluBL  I  rap**!.  U  valntMa  a*  rri»  oitrr^nr*  k>ri1'lrif  ^nniv  nf 
lltlit  voldDtf  af  allBUftl   t*fiiirM   a*  n  b%r*  hmt*,  |  liii*Lll|tta(  pnclUa.— -i>mcfvii  L^nrrt.  it^y  Sli»  |*}> 


I      J)ungliaon,  Forbes,  Tweedie,  and  ConoUy. 

■      THR  CYCIiOP-KhlA    OK    I'RAl'TirM.    MEmCINK:   ^"mprUini- Tr^«. 

^H  tiaaa  <i*i  tba  FfRliiraan4  Tranlmanl  i>f  Pi^aAiaa.  Malaria  UaJipnnvid  Th*n|»#ulir>.  DfvMitaa 

^H  of  Waate  anJ  ClilUrrn.  Hadleal  Juriiiv'uilaiio.  ale,  af.     In  fuui  iu|i(r-i->i«l  iw'iit" 

^H  TnlnniM.  nt  ^tAI  iloabU'COlumDail  pwi«.  ttrongly  nnd  bJinJtoiii*!}  bound  in  lauibar.  Sli| 

^B  violh,  »ll. 
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lieXRY  C.  LBA-S  MKDTCAt  AND  SURGICAL  FITIlLlCATrO?!^. 


])u&^lison  (SobleyX  H.D,,  * 

L»U  f*t-/tt*^r  t^  inaiUflft  ^  llt4lletn*  in /ff»*n  M^ittnt  r\JUpt.  Ittitit^tftptiUt. 

MKIUOAI.  LKXTCON:  A  PiciM^Afty  oi-  MbmoaIi  Scrcwcv;  CaaUIb 

Tdf  mulir  for  ItTtJilndl     KnipirkAl.  *nd  DrilvLiR    Pr«)<irA|iaii#  :    vilb  lb*  Atf»nl»«l(< 
!■>* u.nt"V5  '*'  ''^^  Trriui,  bi*iI   lb*   French  *f>d  iLh«f  ^Jft'VllJ(la■■,  «o  »■  •«   rw&M, 
Fnn^h  **  itHl  A^  KnfLi'b  M*'i>f4f  L#ii<vn.      A  !f«w  Rdkiton      Tbprf>Qilil7  lUtiw4.  ^i 
*«'>  jt'*«lJ>  U1M||n^d  ftuJ   AuftDJcriUtl-     By  KkhaIiv  J-  DuiULUOv.  U  h^      tk  '«»*  r«tf 
Wtf*  and   ^n'lpoTiJt   rsint  nriaTo  toIbid*  o(  vrtf   lIDO  pBB^i'     C|«4b,  $0  »>.   I«a(b4r« 

9h*  »t<>tt  of  tb#  Hctlbar  TroiD   1b«  ohUvl  b4>  nnl   bv4a  tO  mil*  iW  vnrb  a  ««r«  |»i 
llmoAfeij  nfirrrof,  but  ta  afToTil.  undur  vuf^,  k  fjmJtunril  vf**  of  tU  fHfiuu*  ttt41«ftl  r« 
^M^  thuB  (n  rcticlar  Ibr  «ifrk  nn  vpltoia*  of  th*  fXirUni;  lUtdLltub  «f  iDr4Hnt  Ki«iw«.      I 
wilfi  (bit  ikrw,  lb#  tmnim*'  drmaml  nbicb  bur  vii«1*d  for  lb*  itark  b«»  prxVI^J  1iiq»  (n  n 
ratifinut.  Ii>  BViribf^nt  iU  eflfDiilMvftrw  And  upitfulnrvi.  unlLl  al  T*fiflb  U  ht^  ulUJuvd  lb« 
of  A  r*«4i;illMd  hnd  tinnd^rd  AiilhoHl^  fib*T*Trr  lb«  t«nf  nuifp  b  f|>ok*n. 

S^hmI  p;ati»  bnv«  ^mi  Mkfv  In  ibv  pTrpkrnlion  pr  (hd  pT»>vni  ■dUloa  lo  maia'ai*  Ibb  ■« 
ViHbU  rp|<nuii»n,  r^iirku^  lb*  im^rtn  which  hiVTp#lapjid  hdc*  Lb*  tut  pcil>|o*,ib»  ft'MhbiM 
Iv  Ilia  Q'lrniMirUlMi*  bfib*  ii»«dioiit«cl«(]rp«bi>i*  h*rng:trmUr  ibnn  f»*rb4p*in  •hj  atiitUikf  ftrlrtj 
4f  tbt  pii*l.  niid  lip  lo  ibfi  liibt  111  bii  diAifa  Ibfl  nulhnr  babuftd  4t«Ida**ii]r  I*  Ih^'^i—'ii**  **vf7* 
|hi»^  rcriitlfifif  ibr  nti*i]liu<i  pf  ih>  tlndvul  or  pni<<iUlQD#r,     Sine*  Ibcb.  tbt  '  W*« 

V4|ua11;  ind<titrii>iM,  r**  ibni  Tb*  nildifiuh>  I'l  %h*  vircvbuJarjr  &r#  vor*  nu^rtQ*  i  ' 
vtou«  nvliiofi.     Kfjvoiat  nirvnlbn  bni  hftr\  lettnvad  mt  lb*  kdcdotiuuon,  wbrLl.   ^  .'iiii4 

mnrkod  i-O  emj  word-  Tbt  Ij^pDfmpbkal  «rriknjE*Ui#D I  hii>  brtn  nflfb  Im^ovfd,  f«it4«r*>4 
rtrpwc*  mofb  mot*  ^Mj^  ftod  «vh>  e»rt  bii»  bocu  i«b*B  with  tb«  Btob«tiiok(  «i#rul*^n  Tb« 
«iir^  b'F>  btfflD  prInUd  nn  n^w  l^pv-  'ii>fiM  hvt  HK'tfUv^^y  cUnr.  wUh  ftii  «alu]E«<l  f«^.  m  tWi 
Ibfl  ndiliijnnp  bat*  bi>i-n  IriaorpofbinJ  «tlb  4ii  lncr*»'v  of  Inii  lliilr  »itr  a  bokdfvd  |j^<p,  a^ 
(bv  t'liiin*  nnw  Mntaini  Ibr  malltr  of  Ml  l«n>l  ri>Ur  urdimtr;  otflaTSA^ 

A  bvvk  «f<1l  biDOWk  (■  oirv  rao^lrn,  A«d  of  «lt!«b     fft^l-     ttt>r*  ikin  «lv  ib«««4«l    ^rm  *o*#*4U  •*< 


■  4iliiir  4>r  khc  wpiffe  p'hV'i'if  «vity,  pfobtblf  4ll  nf  d* 
frit'nd  B'^T  llir  ln^'il  •li-kuM  iml  nk*)iiuln  lt«  plftr* 
1b  t)|P  4>l>aliclnif  KLaotf  W^-rtM  f*rin>  11  fli-BB«4. 
rorikipALtlr.  I>r  H'l^i'd  J.  lluuf:i>"D,  hii>kq«  *^ 
•l»f«4  TiU  r«ibAt  'n  1^4  rtTT*v»D  ^'i  <«iKf«l  'itLihi'n> 
rif  iKp  irnrlr.  hid  Iuvln<  Ti*pd,  iL*rr<ruTp.  |raU#d  In 
Itif  in"tli^id>  'fill  lFiil>u4d  irHt*  tU*  pi>li^T  of  lit*  tm-l. 
hH«  1>tfi4i  thli  <<■  frJit  If,  ntii  th  iftr  puretkVitfli  bti- 
o«r  •■»  ii™*  ''*  t'"*  '("■■'I  %'Uijcfc»dlt^.f>.  to  r«[>nl>U* 
l4  ih'  IMEB  Hif  im^llir^fii  1'ntk  r*44*i<hii(  la  rtTTi  It 
»«  4  Iri-Th  of  llkp  hibd  •tiPHiklil  h«  »4jI«i1—|.i  fifty  4i 

«ri>'><u*i^<iTMiitVlHL  ]ih»a  Travih-Li  AiiriD|[ir*liSrlrnA 
T*  »l)ow  ih*  mkcaVoiJa  *.f  Ibr  I>>h  whirU  P'  PoO' 
llU«k  ht*  4>*iiiiL*i1  •"■!  rtrrUit  TlifiMiK^H  li  \r  vnl; 
bpr«»«r]r  lu>i*1*  ilmi  mdT«  rhte  •!«  ibouaaaJ  *t* 
ftti^tcl*  h»r*   liB«fi   *4iJ«i1   IQ    Mi»  pci-ooi   *i1|i1tci 


*•(  Ih  fcUf*  iMlvr.  wM(»  «f- 

(■l#«   r*r^r*ii'«L      W*  u^T^  •■ 
vfOTmrd  I17  ibvfitiitv -U'l  hh- 

lt>*ri  t^-l  JiLui  4  ttlnt  4<lT4llft« 
fMMl.  win  111  fauM  V(-rihr  a  f 
pA-«lU"ii  «■>  hiUf  k(*ur4td   I*  LI    H 

wiih  ■  Tti<t<iF>  ..rr^.tii  f*r-  ..' 

f*>a  «ail  fiiiEt'F.  ,       I         ' 
f'^'tTttO    ''I    Ibf    " 

infikt'liirn  In  atj.'  ■ 

I  La  r*f1r.*.     ffft  r*r  fw-ir.  h'l-""--! 

frlbUf*    ft    *tUN^*    ''I^IL*    it^-M    Ifa    I  I    .     ' 
fi>ilUl1tlJuO        II  la  4*^11  itij^ia  4  Cul'»->l  <-     iiJ  v-d' 
14  tijtip«ia4(*i]>'  *.,H4  hM  flffrly  4m*v**4  <«*■>« 
flW'Uj  l>UDJLEwi>b  i"  fl-H'Mr*o*'hT'.-L>        TTi-^tl, 
ilJUTob*  mad*  L#  lb*   ikKAbflUr^ 


■  tM 

■J  fta- 


■<^ 


tiiomfiiUtAlb*f<dUor  an  ib*  ■pcM*>fiil  cmi-I'Miin 
f  IilpUh'.»<,nsd  b*|i"h«flHf  WBPilrf  viill'Mro«i1  ]  toi"«*u"'.Tni»il~l<T"ihii"i»ri4^>ro» 
,  ^__-.    „-    c^-..-  KJ    -      H.a      »,„...        ^^^^  ^^j^  P.,l*,-i  r„1ly  *r,  wilt,  Ih 

irfalrli  ha*  Ixro  ]pf*«H  ^ 


*M    Hf  pri>flt   iBd  bibvr.-^r^ffa.   Mitt.    Tim't. 
Jfto   :i.  117 1. 

A  VWR  (a  vlilfb  l]>f-f*  U  vn*i|nii*  li  Ibe  XfrfTlth 

Abgul  lb*  Brw<  Kpnk  pDrfbh««<T  Tif  thn  in*illc«] 
flndtm  l«  lb*  Voihni  DtNl'-Oirf  Tn«  UVTfDU 
tipUa'ii^r'T  »>ri«vliilr«1  rtrnt^  Uftiii»)i1y  «fl4o'  fH-f 
•  ■>•»  lo  t  •p1ai>«4  ■i>*<tab-IVf.  Bttl  *t1b  »llfhrvt' 
Uffrvl*  41  ini"]lfki]',  II  U  Hi  miicli  ■  bioruUjr  4U41 
tn  t'tK  pr4rlL*hitjr  ^hf-leUii'  T»r  diM  lb*  wkqIb  of 
»fnit*ui4  ai]<l  mi^BF  iLhr>^rikri«.  iSd  dl<t|.4Diitf  niii«[ 
bn  f'ihk1>^n>f<1    v^ll*  omu]'r<1irJ>lrt,  4tiJ  prMlifptl 

Eld   l(i*-ti  iBdkrkiV'^a*  lb*!  ^t  livrami*  U  mc*   |ba 
JlfTluoaff   '^f  irDfi'kl   na*  vh*r«f*r   madWlB*  wO'  I 
■liiflAiJ  III  Ib4   Ki>fitah   ]ftiir>*(^      Ja  bOform«r  r* 
tlflOD     b4t*  |h4    4lUr4El4D>  *bd  4ddlllOD4    bftU  10' 


ik4 


■•Bl       W(  liDr*  II   BkJ  )•!  t'f    !■•• 

lorii  ~>l'->a(u  Jfhl   4i"JS-'y    J-..-..,      T-T.    lOl 

«iiu<ii  *1  111*  ■«>  1'  'II  r* 

IfUlj  Iv  til  ■Hfillitau.  twt  «•  Ik*  ti»i  iitlM 
rrrr\fottriihf  up,  R4M*]r  &aiiftl>i»««a  1^  |ti'ft**>4*, 
■  ud  IsdlKit  ■•n  oltiaH.  k}  li>  tHH. —!•«>'■  >•!  I'lar*! 

Il  ki>  lb*  nn  ntni  ihu  K  »>i41a1  j  ha*  ••  ilnl 
nbMBIH.-  IaiU>«  Jfl4lf*J  OaMUt 


By  the  same  Author. 

HUMAN   I'HVSTOT/>(;r      BiRhtU  «(riion.     Thoroncllr  pttim^  and 

uniitdr  mixllBtd  and  •iilir|[*il.  itilh  S»  hundred  and  Ihirlj  ■■•   illoiUaltaiiL     In  i 
lutf^  anil  kindtnmtljr  (.rlnUd  aclntc  rplamtf  of  nbuui  IMIO  pat** :  ctotb.  tT  00. 

37  the  tame  Author. 

HEW  RKM^:DIRS.■  WITH  FORMTL-K  FOR  TnEIR  PREI'ARA.; 
TIO.V  AND  ADMIXKTHkTIOS-  frttmCb  «4Mak,  vVJk  «iUi>«>t«  kdJilioM-  I  raL  , 
Sia.,  pp.  7!0:  fllflh,  (4  0«. 


HSHRT  C.  LBA'a  UKDICAL  AKD  SUItOtCAL  PUDUCATIOHS. 


IS 


palton  (J.  C),  H.D.. 

rr-i/tinr  of  l-liftliltirw '-  '*■  '^^UtDf/  PSatirlt^ian^  Smgiriir,  Kilt  r«rt,((r. 

A    TKKA'l'lSK   ON    IH'MAN    I'llVSIOLOfiV.     ItaieDnl   tor  (lie  n»e  "f 

in  ODK  Tdfi  h^amifot  <}eijit9  luluiu*   of  jUQ  |H>stfi^      Wuh  JflA  iJlHtrailoni  on   w»o4- 

In  lli0pr«t«rftli'rn«Lfthlfl*dUkonllifl'iii]int  hft]i<pkr«il  nop«iaJii«fva<l«vil  ■i>r<hjrj>FnDllnii«np« 
^r  th*  VffX  rautiif LiiMv  (itvur  vbiih  il  kj#  (bm  fju  «ii|*jsil.  Kttrj  |]i>riUn  b»i  k««n  lulijfvivd  to 
ftcA'tful  'BvUlaii  TuF  tb*  porpot^  of  mik^ne  lift  olt*r  *nd  Jiocurat*  #ipa<lU(iii  nf  ib«  noit  ad 
tftDf^'i  oniiiJiltan  of  MifiDliAfi  ki*o«l«ii|Ct  in  Mt  tmr  •»  ll*  r«fuEuri*n  l>r  ttjit*il  *Hh  <min'nilj-  To 
MonvplLHli  Ibif  b»  rvju&r^  «  cuniUerbb[«  lnrr»iL*c  In  lb*  Acoount  «f  Ibe  tvit.  roulhnc  In 
tfvlle  of  (ho  Aulbor  a  cD<irU  &t  eaudtDHtioii,  in  an  *n]at|;piutrii  pqutval<in|  lo  fuJly  nn*  balf  ^r 
tW  p«#finu*  «(Uii»n-  A  ^hnnr*  ^n  lb*  iTpffrrapblCDl  nrrnnj;*m«-nC.t  Ltmdvt-t,  ku  fttwujnmri'iaLfcl 
lb»«  vitcdiiT*  AtJTlktoui  tiiihour  rrndtriof  Ihr  fL^imno  un^xidir  io  iii*  Tb*  •vrm  of  (LimtrA 
l\ttttM  hnt  lilt"  l«*"b  r«r7  jrrf^tlv  iippn>t*cl.  n-yl  mily  hy  ili^  irittofiuailcin  of^ildilmnal  A|EU'*j<,  Ipui 
bj  lb*  aubttitvtjt^n  at  iipw  *nO  uiurv  ivrr«et  odh  fur  oiherf  ohkb  wrrc  dotmoil  ■npatLifftr|*r^. 
Bv«ry<4re  bai  b*cn  taken  tn  tW  mvounioal  «i4<<ntioEi  or  Xhf  mlam^.  aoil  it.  iv  onnftilandj  pr«- 
MftUd  M  vhk  of  tb«  bandiomfvt  prodiKtHB*  af  lh«  JIid«tutuu  ptt^a- 


iillOCf.     kLvl     tlw      1H<     vIJE^ull*     or     Uf'1      ■■«t«.      ll4T« 

bql  iHm*  all!  rtvtl  ct^n  n«ii  *4tUaD  «f  IW  ^e>      A<  how 
—Im^J.  Vi  «nL  Iv  ^ond  alva  lo  ^  In  tvivnl.  «  nU^ 

Pri>r-  l>»i|fj«  bav  Mtmt/mA  «aBJlll«ilihc  ibvoriM  mil 


Th«  v'*>po^*'^''-**"^  on  pby»laln<y  «im«  U»u»  In 
Ui  >lxlh  i^lllnn  vtEh  ih*  ■d4kUAfL  nf  ktaut  flfty  |4»Dl. 
#r  n«v  i»4iG#r.  rM^illTla  llit- 4mrlui*oU  mf  i*UnlMl> 
cal  elivulMr;  ft*l  (bf  n*'>uu*  ■jrtbai.  vb«n  Vb 
pi1t)rlpa1»k|T*nr"«b*iwbirBnijilJH>]  t4  at  toi'i^^-raiMli 
r«fff>Lin  AiKl  vMlttoDs  Uut  fc««iJ  lb'  ..f  i* 

Lb*  llnj't.  \U  n>iiilniit4  tvpoluft*  n'  '  tiHf 

ItrHinE'ltfd,  n»lvfIh«Ua^tT«  tt«  CaBlfrL.  ■     ■    "/    •"■ 

■niikifr      Ad  pnliiMiir'A  sofk  l«  vlmUa^y  ^no.— ^^ 

IV^B  btMUli  *f<Ln>n*  Ihkh  Oiff  lAilli  aJittin  of  IUb 

vlm1r>bt«  Uitbfoh.ibui  »TiMilh*fW a^v ■«>■■■' aitiHl 

hrtTky  mnrv  ra^sblff      It  la  tDtilMMy  r"fvcani*«d«l  br 

lliQ  Pft4i^«ir  orlnir>lo1>Vrt*  ^^  Ci«tr#dt*^  IadM- 

tikv  wv<i-d  of  (111'  fn^x  wirfc  h*' fppnnahl  11  fit»«M  ■  «ii^  «•  b^  kh  cvat^f^nl  afih<r>fa  lb*  irnllr^l  tfUtas 

ii*tb  IW  H>)"<n<'^h:4l  i-lrnikrwfllflHi.  "inil  trfllrr*  ]  b-tJ  whirf^tr  Ili«  KhuMih  UnavjuB  1«  twJ.  Ibk- batb 


iilmiiBiu  a  fnluBw.  ami  Kron'timiv  wMrh  Irmt  FmTi- 
■•vaad  ttfor  la  lb*  tiotfrri  l>«^,     iLut  bJ«  iHnruaHnm* 

V|trtulii|iff  Biia  ih*4r«r['*]  ^t|»i>'iki^i>.  whidi  «i  twl 
««1-e  In  Uhf  m1i*l>  rf  oW^nofi  il^om'-IVM  u  atilir  |nn- 

■  P-b  !■>.  IKTfl. 


»||  W**irr  bnm.  Lb*  flimi  *>'rl.  fbr  -tuJi^U  a> 

1  —  JVulifOr  /v^m-  ^/  tf-s/.  uW  .<v^-  J«a   »?& 

■  rJrtraoM  ual  xrififfullr.  DhJImb'  rhTil^lOfT 

^  r4  JA^K  la  lb*  «4iiil«nl )«"  ae>.  vhI  •«•  a 

tllflf  tr>m  \\m  trrbv*  |jj«4ijifUrFii*  vhlrh  II 

J.       Vhr<i4^k<i    ha*.  b'4r«Tr.    lutilr   maitt 

^m4  toavt,  ifia  worli  In  ilm  iir»»iT)t  nllUn*  ba«  t*fn 
%r«cH  up  1^1*1  ■hff»«I  VlTiptlin»'  Tlir  ii*a  f<h*En|Ml 
•abHlBnAhl  fe-hfriPfM-1feiiii-r  *li**  ^\-'  ir*o  1uIri>To^l 
>nt*  lb*  |iff*^uT  nlMinfi  ^M^liiK'^HrUii;  Vir-  mill  i 
§4UUj  (rf  teal  l*TQi-*  iTjn  j^liju^l'^v.  tfiL»  hI'I  :,>»-  mtik* 


IiMbvn  ft[kitr^L*l*d.  lh*p'«vDt*l)G>flnriil(h  b*  Jil« 
ihJiiilnMy  fi-f-iiUil  Qlii-cralJunf.  baa  br-Mn  rtrefullf 
nti>r4  aiiU  v<rt  much  'vlancvd.  jiklbr'UvME*  tmlkiiutt 
at*l  fvoip  ivrr^pDllv  iihfifl*Htl.— AVi*  (J''r4iti  JftJ4(l 

ThB  pr»»q|«4Uiubk*  vh^  laHb  latviiur  la  afav^ 
oib^r.  *i>i  only  la  I  tat  ii  bfiDf«ihn  ^vb^Kt  ap  10  rb# 
Uint*.bal  iballl^w  btrjivrvrakLy  aa<]  i*l\ttMAtt^lj 
iban  aar  piv*bit>  vdKioa-  tKbailall(.>Ar4Mf,  ttra- 
inalQ"  ia  vit  liDinhJn  i>piulao  i^  b«ti  i*H'^«il(  «a 
pntt^il-tj  a  aar  'aaJ  vt  UtiOaio-— TAf  r.V«fc, 
3E4t   (f,  tn;j. 


^ 


iniitt  (Kobert),  M.R.C.S.,  &c. 


TIIK  PRINCtFLKS  ANO  I'RACTICK  OF  MOnKHN  SrK<lKItV.     From 

tht  tlfhtb  anTarftit  jieA  Improtwl  Loiidapi  tdUfoB-     Illoilraiad  vilb  t^*f  buudrad  and 
Ibtriy  (a<^  voud  #D|?:pavLntc*-     lu  '^i^*  '^'3'  hatdft^ioa  iH^iato  toIiub*  of  naaily  70Q  larjta 
»nJ  oiiFiidlj  firJEiUd  pa|{«i  :  qlolb,  $4  OO  ^  ]*ilbar.  tv  00- 
til  that  tka«nrflul  «|u4«i»i«f  prMlktioftar  a^Bld     prstfllc*  ai  »QrfBr)r  an  inaUd.  and  *o  *l«<af{5  and 


It  l«  ft  n'V*K  admir«b?«  bHM>fe      Wa  da    aol  lao« 

ta  Itr  Dfa<ir«bai4i,ihi<ivli4i>oEa1afavou[r*4iaa 
a«v«a  bBa4c»J   pa«*»,  both  ib#  ptlfcip'**  and  <ba 


Spf*p1ca«Qaly.  B«Evfl<i>lamlaai«'7liap4riaa(  Ufiic 
r*  buv4  «|AiDin*0  Itta  b'luk  ib-)U  Th'trdDiVly.  mid 

ran  »y  ihitc  rtn'  i(iiw>*  j*  atU  uif^rltrJ      ilu  linnk. 


iii<}mjT'f.  I*' 


Tb'>rdDfVly.  mid 

■ItrJ      llu  linnk, 
.t^u**lh>.  ia<B<tjn«l)1r  K^vpnifiiJif*  of 


tiarlB^  lb*  <iiMv<'*  |t«jfH4^j  valJ  attto^daaoflU*' 


N 


HWRsa   OS   TflK    PftTn<-*L    IXD   KIIHfUL 

I  Ml  (TD  .ifM*  pifH     rigtli,  >]  'a 
PsioxnKoxtHBniM.iKixiis'iFi'^ii  utkk 

Oil.  wlib  ikait  I'tanuaitBil  TMripciiiierro^r- 
tM^     t  tal    lino.  flOlk.     >*HIU 


DRWRSS-I  THK«TI««  nX  THK  milll«lR»Dt  FB- 
■il.R*.    wuh  illiiiim<»a>      HItnatb  SitliUi, 

(l*iat,(lMtlj.    »i.M>. 


£UiB  (Benjamin),  H.D. 

IrilK  MKI)II^V1.  FOtOirLARV;  U\nt  »  Coll«tlinii  if  Ppf-cription-fletirra 
ftnin  Ih*  ■rltlnff*  ind  prnoilc*  af  ninnj  of  llti  mart  xntiHiil  pb;>tcUni  vt  AmtrtM  »*A 
B'impt  T<ii>th*r  !■>■>>  ihr  u>unl  Didalir  Pr*|Hnilinn>  >n(l  Anliii-itv>  r<ir  Pniicni.  ~' 
whol*  wl!n«Hillni«i|  iltlll  ■  f**  '"'"I  Phnfinn-»lllin  •n'l  Mfl'Diil  '»>•* rv»li..ef  "" 
tiiiD.  nBtafnlly  rcilnil  ■n.t  uinHi  iiu|-r«t«l  by  Aliihi  U  Shk*,  U  P 
Bra.  of  IM  !•«**:  olulb,  13  >IU. 


Taalflli  p4l 
In  «D«  IWUID* 
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OBKRT  0.  LBA-5  HRtHCAL  A51>  SDROIOAL  ?tlBUCATI058 


1 


JJrichBen  <Johii  £.)■ 

TUK  .SCIKNCt;  AND  AKT  Ot-'  SnitUKItV  :  bcine  >  Trvaliw  on  8ar«WI 

InJnriH.  I>liri<f*.  aitd  Oisntinni.     RolMd  hy  Ihv  Buthor  from  lb«  SlMk  anil  •■Iarf«4 

Bnglub  EiliiibD.     IllusUXad  by  ni>r  ****n  bUDiIrd  i-iitntitgt  ••  «s*4.      !■  ■■•  lari* 

■adbaButUgloBUnTolsiiiHof  nvii  I'i)0|i*(h^  «Iulh.  |U;  iMtkw,  |1I.    tfaJi/)  fiiM^  1 

/^w«  Uf  /liH*«r'(  Prf/tff*  to  lit  AW  jtauTHBH  flWi'fioi*. 

"TbahromtilerrMiillnn  i>«li  which  llir  'J'rlmNinil  Art  nrSarcrr    '  '       *  <    ti  Sennr'd  fcf  ll# 

B>r|[1viil  Pmfciiinn  Intb*  I'liltMt  I>Ut><  of  AiUKbiii  bu  boca  bdI  osIi  r  .Itf(.  j-rilUf*. 

t|nD  ^04  «rjuit  prfdtf  19  iii4»  liQl  lint  lild  ibe  f{>i]ail«tlon  ftf  luiiiij  ^ n.  i   ffBtAdtbtM  ift^ 

ftr*  ■moupl  lb*  moi'  afirfublii  nn'l  •«1iif<]  ifSoIlMtlant  "f  mj  lift. 

*'I  lino*  ■D'liaiuridlu  miika  lh>  |>rM>nt  •illlinn  of  Ibli  umk  anrtdmrthij-  Ibin  tb  pr«4M«»J 

■AH  ot  ib«  fmor  thai  bai  bHD  •opafd^d  U-  ihem.     In  coaif>|ii«n«  uf  tba  iMtj*  Uiat  i>r*  ao*- 

!  TniAabl;  Arrarttil  in  iW  pDhli««lloa  of  Ibt  f  iiili  iSiiluh  Kdiiion,  lln*  bu  hHn  aCvrd'-l  •« 

■a  *dd  1(1  Ibi*  ona  laictal  t«riBTBpb>  abk-b  I  iruii  Bill  ba  f*aod  lb  ineiau*  Uia  pnaliral 

of  Iht  Botk." 

LiiainN.  Oil.  Itn. 
On  no  (orcDtr  tdllUit  oflhii  *OTb  hai  iht  inlbor  bMli^ad  mart  |ul»  ■■<  t<p<lFr  ll  i.  rr'spi 
and  f«li«f»f  lerj  tipfirflinn  nf  Britiih  fntji^rj  in  iu  nii.il»tn  nifvcif  Erarj  |»itlon  Laa  iifa 
••dutouily  rvrtivd.  and  a  Iniga  uuiubar  •>/  new  []1iu(ialti<n>  ba<<  !»*■  (Diiadostd.  Is  ■•llliioa 
t>i  Ibe  ualrriiil  Ihm  addtd  If  lb*  Enili-h  (dltlun.  iha  anihni  bai  forniibad  fur  U»  Anarian 
•dtti^n  fucb  maltriiJ  »  bft«  aocii  mil  laid  tinoe  iba  pntttf;*  ot  Iba  «^*lt  ibrovjfh  Iba  pnw  In 
Iiondoo,  *olk*l  Iba  warb.ai  now  piatanicd  la  lha  AutfiBou  piulataibn.  coniaiai  bl*  lataitTtW 
[■•d  axprrloniv. 

Tbf  inrraaia  In  Iba  lita  of  tba  work  bu  taoiDtJ  la  laiiFltf  mtt^nrj  ill  ditiaioa   into  fa  tal- 
vai«i.     Urait  «ara  hai  bran  exrroisrd  )n  III  (jpcirapbiml  aiaoalloa.  and  ll   U  «<iaAila«tlf  pra. 
nnifilM  in  trtrj  r»p*«t  watUtj  to  iiiiiinlain  lb*  Ui^ili  rtpuUtioD  wbiab  bar  raad*f*4  it  a  itwC- 
^■Td  aatboflly  an  IbLa  •Ivtiailiomt  ofmi-ilefll  lolauor. 

Tbriaara  Anir  •  (•••  "t  iIk  vir'i  Id  9hitti  lb>    ittadaeJcuIrraxtadllt^.   KxaStHbuVnafMnd 

■dHprt4,  r'lTiar  f'tr  ft  i' 

uf  r*rDi4ua>  tk'f  ijrMi.'^-  -J-,-     -,.     ,.---—    — .  -    — 

«Wf«f.  Max.  )l^> 

Put  r«'t  pnxt  tuarltaa  •■■J*al>  %-•*•  i*«>>l>f 
"IruEi»B"»(^.ar|l«UlaEl-fcv>  . 
Tir  lb«f»Dvr4j  i-f  artLuuaoT  lb*  f«" 
cldadlrBO'*'kl<ubloib>iiiapta4i. 
tu  HHla  Taaia'aa  of  «fr«r**ara  Iba  -brofp  — <.^v4* 
anil  rlUitit,  tiartft  H.  I'M 

Tlir  f'f'raaaT  ailtfk>a  tU■.■>t^--v.rt   r*llT  ■I'rO'l 
'I'ltia  Um**  InailliAj"  'pftf 

Mi^fiy  tUftiilVB  «»•  ■'*  kH 

mncli  o«f'o]  iB»ri#*  I.--  '      k  iv 

alaajibraB  hil.1  -a  Lktli  v^-iuHuu  Lui^|«U,(al 
Iba  praMBi  •Jiiioa  talljaaililM  II  laiba  iiialli— 
■od  •oppnn  af  ibr  r'alWaina  a*  ■  WH*  •! 


paaarBI  rdldfa  "t  Mr   Kr^rTttvq'*  vurt  •qi;vAH«  In 

Ktfaoaaao'*-  TJirT»ij£ti<-iiI  rUv*  l«  *<l4jArif*  af  a 
srlouaaar*  tjij  hulmlbJ*  ■■»  •'li^of  il>t  jiaultf 
ILni'«1«^ga  -ft  (ha  ■Ta^,  irhLch  r»0«<l>  lilt  ffralaal 
ert'll  'ta  lha  lallitti,  abif  OLneli  vnUaar**  lija  vaJaa 
<*r  h**  worl  Wn  na  uuljr  adiiiLrallinltadatlrj  vbltb 
ht*  4(kal>l«fl  Mr  krlcliarp  iliii>  ■■>  *a<rv*4,  asM  tba 
i^*i  ra<o<i*t'  »>r  ferllrr  (If  •rii<«<.  la  fkF'-J  iin  hi  i-ici  pliallo- 
aUf  niniF"ij|iuf  rflff»"flfi*»B'i»iiiJj  Tut  Iirinth  pror- 
IJIIoaorti*!  •u»i-»)f-"i-'*'*n»  ^'Jh**!.  Ort  fK  l*^^ 
Tba  aoMra  vorki  ramiitrit,  at  ilia  cf^r  loc^tih 
IraalltanaMorita'yolrtarnwBtl**  1*.  ■#  can  a«*qr* 
1711  r  inajfrft,  t^inaJIt  a-tJI  aJapMil  '■'■  lli^  iifti*r  Juolnr 
tiuilaoi.  AU'l,  AJh*  b'vthurT^rBrt-oo*.  r'triTia  ailtaotr^ 
pri'iiHi'Dit  — iitaWpf*  g^^^n^ifi  jf^mtl. 

TIiIb  aKOrUvtl  «lkiiFlhif>l  Thrk  ntn  turfi^rf  baa  fi>r 
UHB7  x^ATi  ita^rrtdLr  Iii-fii  ih«  U**<FI1fi  IVII'kLlofe 
wllh  lha  ta*l  mawt*  arnarlon  ■>  wtjl  ak  EBfliall 


BtdMal  (iDiltBU     Tl>*  piaaam  !■  a  ibaroafhl/  n> '  •-OTI<d(u  Jlirf.  EMutair,  JipiU  tJ^  im. 


povnes  (George),  Ph.D. 

A    MANUAL   OF  KlKMKNTA KV  CHKMISTRV;  Tlieon-ttral  .mt 

(#itlli  And  rfii»p(I  LoQiloii  r'htiipn      Kdlr^rl  bj   Moivrt   Bunoii.  Hi.U.      tn  v4i#   Ifetyt 
TT»^.  work  U  »>  «fiM  kAovb  timr  ki  ^pidb  Blnn^t    orh-r  vctrk  1lk»l  bo  gf tAl*i  riUu*  *«  ih<  p*'**^''^' 

kaJ    U^   pi'lMilarliy   ha-  t*    ito   txinMil    i|LiD>MibnJ      phnML-ir;,  »uJ  tffA^aftkfarll  tb*r*f«'*L - 
WhAOtto'  "•  h*!-*  ht**D  cuii<aMcil  hj  pi'dlMl  tig- 

rumrnaiiiJtfit  ^itwnt*',  for  v«  rt^trdati  I1  •^ihafaMl 

hUprf»4*«"^*'Dl4i4,  DOl  pr*tl|»vf  |>UkB-  p*n)ileu-    ,        .       ,  .  - 

..>u  u  ■■'  I*  "i«Bi«  i«iH.-<:«>f inwif I  tiff.  B*pfr-    '*•«•  iT'-Hf^/  oo*m',  Jb*  r 

I'flr.  «««   !*«£'  I      t|v|)|«aBLiBB»,B.h«nUfbr*klii>»U(br|r*lv«fk 

t^rjt*  4<ldl(Uv>  bftf«ht*(t  mBiLr  t'pMlBil J  In  iTi*  |  «*  «  i«ii  bunk  '*>■  «i»4*sU  «f  iH4ltlB«.^ClU*afA 


itud  uddf  r  Tli«i*Jli ''fillip  "T  ^ ' 


pox  (Wil80n\  M.D., 

M.lMiPr.1/  -/'■•li.le.ir  ».il,  r^lwirrltp tM/-,  tMnlan 

THK  PISKASES  OF  TOK  STOMACH:  Ilcing  tlie  Tliinl  EiliUnn  o( 

Iba  "  Diagnnult  find  Tiaalmrnt  of  l)ir  VHriMkta  of  Djrtpafala."     Katlaa-I   lad   K«targ«4> 
Wilh  Iliutlnliont.     In  •>■)*  bunddimr  uninio  Tc-lnma  :  alolh,  •!  lid      ( A'aw  Kaarff  | 
l^r   f'^i  na>  pfli  tfvrib  a  valmiia  i>t  iiiiTMiiivnha  «l  \  ■  ki^V  kai--v\  vuiXb  ikai  iraat  al  lha  tlaataab*— Ji 
aallM««,  wbirk  w*  bal  tMj  aoia  wlU  uk*  a  b\|h\  PtadUvaMr.Hkit^.Vftk. 


HKSHT  C.  LEA'S  MRMCAL  AND  SUKOtCAk  PITDLICATIOKB- 


IT 


'pUnt  (AuBtiul,  M.D., 

A    TIIKATISI-:  ON  THK  PRINCIPLKS  AND  PRACTICE  OF  SIEP- 

ICrNB.  4Hi(n*d  fnrth*  d>*  oftlludnMiind  Franlitionan  nf  SliJklna      Fnarlh  t-liUnn, 

r«Tb»d  UMlaiilariNil^    In  oh*  tarj;*  ibd  el^wfj  itrtnU^  e«lAVorf»lui>cof  iboDI  IIO0pig«i : 

vlftdi,  §0  UO.  or  BtrAojt'f  hituml  in  Ititbtv,  villi  rkifavil  bntrilr,  ST  iO,      (Jnn  iutitji,) 

By  coDifDOft  OQfiitnlof  Ihn  KnjiHtb  *n(l  Amarlcsa  nvdiml  (-rau.  Ihli  vark  hM  bv«D  »Hi|[DibJ 

«0  u*  Michival  |x>«iiiim  bt  ■  eompleU<  mid  fiompniilniip  ttil-book  on  tW  moft  uItkdcmI  cundLilMi 

uf  tlilHf  ■!  fDl*ii<*.      At  ihtt  nij  mndint*  |iriM  at  ohioh  ii  ■>  afl>r*4  il  Hill  b»  tovaA  oo*  «rih* 

ah«a|ia*t  toIbiiih  dov  bafnr*  tb«  prelaMlaB. 

ThI*  (UTi-TUni  iMtiU*  •■  iDtdlrina  h(a  Haattid  Tb>  Am*  of  If*  loitt.  It>  iliBpt*  nad  prKilial  uxh- 
(at  ll-rJf  Is  Ik*  r«ll*d  «ul«*a  tvpuallsa  alnllar  la  la(>.  bmlfh  II  ■lihoDlit  nr*!  IB  Iha  tald—y  r 
(hat  •oi-T'd  >■  £*<i>>ad  b;  Ika  *dB(Mhta  iMIviv*    AM  >i>nin<.«>pl.  lH.  IfTt. 

•r  Hr  nafDu  Vf  .uon  r>  b»t  •"'  V"'"*;  i""  «»•  riui-i  rrMil«  afUtiltw  hH  btmno  •»  (»d  to 
•hafin  of  II*!*.  Wl  II  bMim.  «.ildli)i.  .1.  finll  of  li.HBlHoB»a«  ABi»H«oUxl.|-H.*lb«llllli»««.* 
I»a«  a*4  paiwul  ub»«»lluB,  •od  pr— .oi-  klD4r>d  b»  .aid  btroad  tbaaaHoaannBust  •(»  g«*  idlilno. 
avdanilaa  and  .tXtnnan.  W«  »«»>■  ''"'I'-l  '"  f i  »«f ,  boiram.  h»  mptr  M  ht  ibai  It*  aalli-ir 
Bi»aTa"b»aip'»ilmpo(i»Birf.»piar^«oailBiil«r»-  fc„  Inpnnd  (h*  anaihie  id  IsirodaHi  ll>«  Utiot 
«l(Ua*iK«*D->nB  ilirpx-h"''*  i»oniu.oiiB,«Ba  cBtrtbailnat  of  oi»daoalni»ranr»ii..^»M»ilil  iba 
Ihilllir  •niht.tv.-i'iy  f.li-!  lrr..nM  nr  U(»  nuiw  irmKtat  kl>  awa  rooIlBitd  fttilpil  obwiiau*B«, 
lBlfc»l«i»il.(ll.<1iB.:«lfd|i.j(!h-f''«"i''»J     Tl.t    Kji.naitMd-ila.DiiBjur  lh**l»od«rd  v<nt*  as 

»wai1i  *•■  lH«»i«l  iM«n.innuitiiIlipn,lli»llLI«l«un*  ^„H1».  11  •(III  l>  t«aM«nlli  wniBl.n.  (nt  all  ttdW 
•uluna.aadlh""'""  "111  ■!'''«'  ■" '«rl'^'«  iolli.  oatj  »lta»B«,  aad  »»  dneni  \ nan  it  t  innratuB- 
■  •ndial  »•  Hi"  linlliT  tolnm"  "IkI.  ,•»">"'  "' "•"  TaaloDI  if«1>  Cw  lfc«  bo.»  ctanal  pnHiiluatr.— 
Knatloh  i-.i  lio»l.  .if  infrtJfln.  I.>"  J.»tl.>|..il  low.  I  cVnriaihifl  Laitm  oad  (AHTKr.  Jairt.  l.:j 


It  |>aIc«st»iinn-iuua[7>alalrudQ(«ortiihic»a 
Ikia  eoai  Misdiiii  iioil-v.  All  lb*  rotlit*-  m-'in- 
B**d  II  ••  ■  ii>l-1><ii>h,  ibJ  Ibiia  (»  tit  libnri» 
In  vhlcfa  our  .•rii-  ..iiiir.T.>  l>  gul  to  tir  (niiDd  Tbe 
.I»,*nl*dlll->u  hii.l— n -•.!■, w-J«oi1r.».—d  I- brlai 

op  I.)  ll.»  lalhor  .  (.1. •>'!  nf  •liwilron-  asd 


I'lDf.  MlBI.  la  tli*(aDtl)i  ■lllliig  ..f  hl<  Klnlirtill, 
b««  pprfar^«d  a  Ubtr  rtdtnlar  kioili  c^ii  nih^a 
liliui«IF.  Bad   r^nffrrtnic  a  iLjlLne  hnunflr    ii^\ta  Iba 

rnnqto  rtTlBbia,  ■»  ihfcl  II  «pp*art  lU*  a  aav  book 
wiliua  •■rrtui;  fu(  iba  Itnii.  fur  lli>  iramal 
pnctltluaar  and  atudPDI  ot  mmiio\ttf,  wa  fauadl  rp- 


tTadlBB-   Hla<-aak<Ui^iral  aiiidL'-  aad  il"  Ui«*t  fva-  famm^nd  tb*  b4>4k  La  it%t  iiriaf  Mrm  —A.  I',  ifrd, 

(rtb^lMia  Id  Uiadlcal  lllcralori  bull:  Lu  Ilil>  (110 D Iff  /••«•'»..  Slpl  HIJ 
aad  IB  Sanp'.  baif  i»<al*»d  -n.fol  .ii.nliua,  •*       li  i.  ,i»,a  nt.17  faw  maa  lalraadla  (ba  aL*Bi 

i*ai*om»pMnoo«h«Tal*aBaoiin>i7t.»mr.e.  aad  ,>(  »n.liB  rtlai.  obiu*  ilaaUaataBa  aa  ludMaa, 

abnal  .»»*oir  pa»"nf  "••'■"•iwr  haiabwoBddcd.  ,boufb  bar*  and  Ihar*  daCaolTati  U  a  aiutarploi* 

Knl  /our*  .  laor.  I'-X  „t  |„u  »adasaailoB  aad  of  fanatal  (ta>p  uf  a* 


Rm  a*»»f  ba»n  aurpa^aad  *t  •  l»H-boi>*  ft->  MD- 
j,«ta  aad  a  btiak  uf  i«*d]r  labraaca  fui  pi«f  nilnBari. 


•BoraBaalr  vMa  aabJacU  —  Aan^a*  ftvctnioav. 
Da*.  HTS. 


By  tho  sam*  Author.     [J^^  I'sutd.) 

rilTIIISIS:  ITS  MORBID  ANATOMY.  ETIOLOGY.  SYMPTOMATIC 
K  KVBNTS  a!.D  COJII'UCATIOSS,  PATAUTV.  ASD  PKOOSOSia.  TKKATMKXT  ai>D 

^1  PHYSK'At.  DtAUSO^lSi  Id  a  aaiiat  of  Clinltal  ^ludlaa.     la  ag*  k«bdH«<  obibt*  toU 

■  SOI*,    ttio- 

mi 


Itila  kauk  omMIni  an  aoalT'l-,  In  lb*  aalhnr  •  lurid  < 
Cylf^  af  tha  uolfa  vKlnb  lie  na»  mimIi-  In  Hrv^nl  bun^  ' 

iifidnwaaln  lM-piUlanfli»l-llaM«rtlr"    Wiwmm™! 

totr  *«l>  '•>  "i"  l*I«"»l  "'  *"  llitonialpJ  lu  Ibt  «ui!j  tJ 

1^  dliB«a.— Jfcim   *(o*   aai*  ^"V   -'■"a,  r«b-  10. 

ma. 

Ik  Ihv  •CueIip  v1  Iha  ukh<  da. 


Tliaaamahf  Lbvaulhoalaaanlltolanr  maranlaalbal 
UiIJi  Imt  livf  ptadiralialuaMbiilbatuilniii  mil]  |ai«-  ' 
Iltlniior-   H'hllK  tlin  (illli»F  lakaa  Ihuu  vllh  nian^  ft  Ibt 
leading  Aln^nf  ihrt4a,*iTDlmportanlLiii>*nj'r>'  ar}*lBa  ^ 
In  lh*i(ni)/  vf  phihltka.  ili*«intnf  iraNin"ij«  ulaaparw  ^ 
*»—  and  anlbwtlj  trill  ban  onri  aaiiilii  miIi  tha  ,' 
•■•._  iMa  lOBlrlbnMna  lotht  -tml*  I'l  Iha  uiuK  da.    •">«  »n«  Iruib      At  Iba  InuK  of  <llnlral  •Iu.It.  tb* 
.B™i^»of41i.ai«.aiirt.hnoim-lolh.baBd.q(«..tj    ""f*  l«,nn*»»all.*— n.iawt  Mnf. and  «•.>» /««, 

iTiSrii  iinrili'— -r-  ""I*'  KW.  Bad  «ife.  A-™..   «MTb.  ma. 

Ft*  IWA 

By  the  f*mc  Author. 

KSSAYSON  CONSERVATIVE  MEDICINE  AND  KlNDRRD TOPICS. 

In  on*  vary  hatidaiim*  rofal  lima.  Tilam*.     Ctotb.  %\  S8,     {JuH  ttmtil  | 

By  the  same  Author. 

A    PUACTIf'AL  TKKATISE  ON  THE  DIAONOSlS.  PATnoI.OOY 

ANDTIlBAT.VlHKToFI>IgBA«MOPTHBHKABT.    8«!ond  ,..i„J  .oj  .„„rgad 
adiliuB.     In  nn*  o(ilnn>  mlum*  nf  JJO  piic**.  wiUi  a  plala;  aloth,  (t  DO. 


Tha  aolhur  h»a  ••dulooil)' iiaprmod  Ibaajiporlunftj  allotdad  him  nf  ra.hlnit  Ibia  unfk 
am  otU  bara  ha»n  rawntUn.  iind  tha  whola  bioughl  u|>  to  a  laTal  •.[lb  iha  ra'»l  b4 
•aditioD  cl  ai^lanva-    It  taut,  ibararmt.  taaunna  in  malolaln  it*  potlilon  «a  ib«  iiatidai 


For. 

B4>anoad 

MAOdard  lra>- 


llao 

onadltion  -  - 

tUa  iin  lb*  anbjaot.  __^ 

By  the  i&me  Author. 

A  rUACTICAl.  TREATISE  ON  THE  PHYSICAL  EXPLORATION 
OF  THK  CIIKftT  ANHTim  ritAnNOPI.SOF  IHSKASER  APFECTIKU  THE  RKfipI.  1 
BATOIty  OltOAK!!      SBcnnd  uud  B»*ii-'  "■'■     -       •-     -     ■       ■  -H 

i9b  p'faa-  n!<'lh,  t*  SO. 
Bt  rilBl't  iiMllna  !■  •»  -'Iba  nwl  tiaalvarlli}  I 

Eild*->bubwaaaa(oB-iili     Tbaxalaitaiaaiand     aaianao  viiiiii  chatanuni*!  miiaT  vaika  n't  ika 
•ilui,  aodU  alaii  cuiiua,  balac  fra*  ftva  ibal  I  auaaaablMi.DubUit  M^AUoWTau.tit.. »..»(&. 


---     ---— ,..,.,«,_,*..._     All..    ikDcira*  ■ 

*a  F.Jliinn.     In  una  handpoma  oeUx.  luluua  of' 

_.   .  I  taadisar  la  niar-HiatBBBi  aad  naaaiaann  ah 

ald*->bub»a<aa(oB.iili     [[^"|^'>^';^'*'>'  |  naianao  vlilih  cHatanuni*!  miiaT  voika  ai  ika 
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RRlilRY  C.  h^A'»  UBDICAL  A»l>  ;SITRQ[CAL  PUBUCATIOITS- 


penwiok  (Samuel),  91D , 

THK    STUPKNTS    GUIDK  TO    WKIUCAL  PUONOSIS 


From 


admilT^  vani  arnvn^  flomrnlifj  I'O'^ki  (t^r  ihr  fUlUiiurr  uf  MudvAU  mtA  junior  f>rkelitMin», 
Tnbln£  ap  ii>  iiH^r  #iirla  porijun  of  iti*»  bin.ij  (if  cln^f  ol  dir#a».  tfat  nutb^r  bu  «n4«*rbr«d  i* 
pfcrcnl  111  »iinpLe  |i<nj;iiiifrff  chir  vjilbo  uf  >yiit|j1c^uiK.  tn  im  to  Uiut  Ui*  *l<(l*n1  to  a  av«m;i  •fff*- 
eiftltnij  iif  ib«  |4Ubi~rJr>^lf^iil  i?bjiDj;«  ifidkonlviL  bj  thaiD-  Tbr  lAta«t  UivcdIlffaUuM  kjkT*  b««t 
sHr*£ul]]r  &nirrjduc#ii  itiio  Iba  pf«#ritib  vililitJfi,  gn  ibnl  \\  woj  ttiflj^  be  vauiMrtU  a*  «i  a  l*itl 
vith  (hv  nibiL  adranifvd  cuailHlnn  ormtdE^^Al  neittuun. 


cUlm'4  En  hi  vfllfta  fi»r  ih^  M^irci*!  tbilrncEtfU  M 
■tuilaott.  thu  [>  the  bMl      Til*  Kilbk^r  S  tr^tnllr  i 

«     V4](   f<tJ     «Di]   4CCvrU|plt»h*iJ     ^liJ'tlrlAU,    »tiA      IlV   ' 

V^  aliDf'iipUr  M  ttvt  lb'  tcatl  lalOE»t^FLR  ftfciur"  Eo  i 
l|j*  ibabb't  £b  wbUb  Vr  F*Q«rUk  <uijv<r»  tbtJ'oa- 
Hqd.  Tltpf  Afv  tfw  hook*  iff  LhUAlid  nil  prHtileBl  I 
\  ti>*i1[tlfto  ll'«L  t->alAlii  ■<■  inaflli  kDtt  nonifj  li  ««  | 
ir*ll  ■•  ih*  Tolnm*  b^fora  m  U  in  ■  liuuk  ir*  f^a  I 
>lDO'f*»Jjr  r4>dADiid*DJ  ia  Ih*  amdntil  Cur  dlt«t  Xa^  \ 
tlTttcl^iii    mill  (rj   lij*  pii«liUr>orr  ft*  *  ritdj  4(til 

^rtipAir.  J«ft.  1f<T4,  I 

It  ouTfln  iU*  KrQoqd  t>i  iii*dtD»1  dUctoiftt  lu  ■  < 


CTtuclH.  prvttf*!  utKftvf^  ndt  atlcml»#4  UvMH 
lb*   ■iqd'bl   lb    rdmlai    «   <4>rr*«i.  ikpraVi|ft.  ftA4 

J  !■*»•«      Tb*  11Lu>lnE-iod>  Ai*  vnokt^nfiK  Kk4  •vtr 

Bi>  f^r  rofArlAT  10  wmj  *ffir*4 1«  M  h  J««1«.  Ib4l  (to 
Vo1lt|[W    irf  tbTB   fOQArij  abovld   frfdink 


9     MM. 


*M   »  I* 


/4«trB..  Uui<h.  lfT« 

Till*  hlTlv  buuk  Afiftbl  (4  b*!*  1^  ^■■•■■lA*  a# 


m  Ib  <«Ha^         11 


puller  (Henry  William),  H.D., 

Fh^rlfAan  lo  Kt   fff^rs*'-'  fti-tfitnl.  Lafulun 

ox   KISKASKS  or  THK  I.HNrjS  AND  AlR.PASSA(iB3.     Their  V^ithnU 

«T,  PhjtiagI  IMneninin.  P.Tin]itnniii,  and  Traslaixit.     Froiu  lb*  i«oond  knJ  raiUad  !■(• 
luh  •dltioTi.     In  uni  hundnMui  uelUTD  lolams  orkbsul  iUQ  !>*(■•'  (tolb,  tS  M. 

0ray  (Henry),  F.R  S., 

Lfifrtr  '*n  Aintitriiv  'it  AT    Otar^^'t  tfnupUal,  IfOttdnn- 

ANATOMY.  ni*:SCIilPTIVI-:  ANH  SUROrfAL.    The  n^awillKS^y 

H.  V    Ctnf  Eii,  M  t>..  lalu  Uriiir>rijiiFfttf>Tof  Anitomj  Mt  )^(   Qn-wn^r  n  1*1^.41*1  ,  ifa«  Di4««* 
tininj.tintly  by  rSn  At'TiKi'H  nnJ  |>n   CftLitKn       ^  N-w  Am>rir*iii,  fri^i"  tb*  4^b  ■■Isf  *4 
ntid  iui|iriiVtfT|  Li>ridoii  «tLUi'kn^     In  i>ii*  lEiMfn^fircnt  imirrr+rkl  ouinvo  i<->tmii«.  «r  ntulj 
pn«*».  irilb  it^b  \nrf^  and  tlAborfti*  mifravlngi  tn  WMtih     Wlo*  la  «lotb,  Srt  OP ;  |< 

Tb*  milhcir  b[iJiaodir[tiar«4  tii  lliip  work  li>  octv«r  11  iimrH  *Kt*nd*i!  ran^  »riiibjt«(«t)uui  UOdi- 
Mmnry  1b  lh«  orllttnry  liMl-boohf.  bj  givloe  nt^t  i>Qfj  the  dtmll'  nvOMfvn  f*r  tbi>  ■tad'Vil,  Wl 
■Iff)  ibe  iiffpMf^htJiiQ  of  lhQ»#<UtAll«  In  the  prACiiri' nf  invilf fine  JvnJ  Mirier?.  t)iu»r40ilfriDf;Et  bMb 
n  fUhld  fnr  lb*  I'Hnlrr,  ^nil  nn  udmirnbU  itui  k  of  rvfiTtmrr  Utr  lb*  AChvD  prnotm«n«r.  The  «d- 
grariii^  Tuim  a  ■fieeEftl  feature  Id  iho  flOFk,  ia<iny  of  Ihvni  betnit  ^b'  'iie  (if  nalurr,  n^Afly  aU 
oriifiiiAl.  and  bnTkni*  ihe  i>nm""  nf  lb*  Ta*in«i*  pnrl*  pnntrd  nn  CTi*  l^udjr  «r  tb*  ent-  in  pUee  *f 
6fur*fl  nfri-furmoff.  wilb  timnriplHrnp  nt  tbr  ftmi.  Tb*>  lbu>&rin  A  cuinpleU  An-J  ApleD^M  ««*>««. 
vhkh  will  |;r«AiI^  Aa«i>i  Iht  >Tm1ei]i  \a  4btalnlr|;  n  clfAf  IdeA  of  A»«lnmj,  And  will  hIm  ARrei* 
r«fr>-«b  lb*  memonr  of  tbn-e  vb"  miy  flrul  in  iha  eiijci*nHe«  «il  prActloe  the  neL-*»JtT  o|  ncAllJAf 
lb'  itftaitinflbft  iliHPrtiii|[r"inii ;  «hil*  i-umbiniriif,  n»  lt4uei^  a  eomplrtc  Ailin  *<f  AnAlaay,  srlb 
A  cbofkuifb  tr*ali>*  nn  #yM*rnAiie.  detoHpilve,  imd  jipphed  Aftal'imy.  ih*  »nrh  fttll  W  f(rD»4  tt 
^at^hiial  line  lo  all  pbynoinnB  whn  reiifit*  i<lud«n:p  in'  lltvir  crfficM.  f tlU<ing  h«tb  pre^ *pi4>r  pa4 
poiill  of  in II-" h  lAl'ctr  in  Uyitiir  lb*  i;'"l'"l'f''b  of  a  lh"<uuffh  medii*Al  #doc'Alt«i- 

Nolwl[ti*fAfiiIlTi|f  the  enrrtj^-^nnnl  ft  tbn  edilrjh.  ii  hjin  Iwm  k«pl  •!  tt*  fornur  rtty  uo4*f*** 
pHp*.  fUHlennf  il  (-Ae  cjf  ihn  obe^lie^l  wrka  tiuH  bofikr*  lb«  pruTcMlOD. 

Tha  llliMtr-jiilaii-   nt*  b«»nllfqlB]r  «ie<i)rr>l.  Abd  |  ^^-r•4l  in  U.      Or-u«TAl  AoAtmny.  fat  »■«»■*•.  bAI 
"  liMu  Lvli:*4  f*"ia  ll>*  **p»'riuBmi  «f   [**ter^|-4*« 

AiJ  i^otflHt  A«AinA>f.  vltb  wt4«Ji  II  had  biva  pr* 
tioaaljr  ibcur(x>T«iiMl.  **«!  uov<ii<nr^**BA  Inp^^uil 
[to>I^LL.D  ]iiKA*l«bDr*r*BikJiii>rri'-'l*eUifi>Jo<44'r 
4li*["i*i  of  tlflhrf'thMrt  )*'f"  )liirb  l&lrtj  !«•  *n- 
dduLJ7bv*u«ireDd*4  kQ  iii*  prt^rB'luB  odib*  trry 
rW(>UJ  t41«]Uh  nlLtliiA.  vl  abtf^  Tlii>  ka  A  (lUAfcnrt. 
■  aJ  now  poiB  kp-l  A  Ib'K*  ABii'dAl  ij'  nbll*r  frir«  , 
Iiv0b  Bildiid,  1i>  hHp  ir-u  nbafai  wafX  ihart'tclilr  t^J 
Ili  rhn  rfm^iilrvifi-m*  ft  *hm4%y^mnA  i*  |.ra>*fTr  114 
r«pi>Uik"e  AKihr  I>mI  ■xpoqablef  th*  ^f****'  *^'M 
ckf  iiQ&Evflilf  >L  XtPfir*  vMkIi  rb*a|irpI#fa|C4a  ta^^oJC 
TK*  Ai1*»J]l|t4*-  ;»r«4Uii*'l  LA  Ikl*  1»*llt<T4  of  fiVplf 
kjiil«rr«ll-'ii  lif  !»'■»  *1IH.  AtllDilfeAM^  »*ft*f«4  4«  ' 
fb'bi'JeliV4**lf,.(>b  lJ>tir*rjT>o>'^l'^'^DJ«'**ll^**'**^*4 
lA  lb*  lall,  WliPfb"  tt  >f*  fi^-fi*,  Vlii*!^.  T*a4«A, 
AVitrr.  >if  ner¥»  h»<o  Ima  "Ucv  (.tv*  r#<"A*^**4  i* 
i»*cb*r  •fid  •■■fliUftt  allfc*.  AI.4  Ufc*«  e-jnir'Sai*^ 
Lau*!^  t'>  lh«  ■id*-*]>*««J    )-i^iiUHi7  *ti^r>    ikh« 

tb«Al]Aall«,"^Bh/«ira,  JfeiLtfM.JAlr.  I 


r«AdM  rlitivitrk  ah  Laf1tap«ArAl>1«  Adjr»b«i  fi>|li>  h- 
k«Arro'lb**arc*mi  TriUr«iiiiiil(itpplL«a  wkibcrtAi 
tutv-f  fa  Ehotr  •ur4Ak>*>  p'toil'Iof  «■  ■  illftlAbC*  if  um 
*OP  Ur^e  *l'l«,  **  'Lo  p<T*J<'>''*aci]T7  "^  lef'^'blo^ 
iLclf  (Qvinory  liy  irlAn]  JiiHttHia  !►  o-il  ■i'ljra  aI 
iftlAhl'Lo  —  f>/H'iif^  Jf'.f    /'tp(r(*jif.  Aug.  \^fi. 

Tu  {^(aiai^iid  ittAf '■  Ab'1  Jny  f4>  ilic  oiedlf*]  pro- 
r*Ajflob  It  AliDik-[  A*  (Aiirh  *  worn  'tf  -laii-rvroMl-l^in 
*•  Tt  Wh*uM  hp  Thi  J|N**  ftlt'HFAbU  Q'tTlf#  rtf  tVld  lUhl* 
lb  1J10  T«ILc]<tDi  iir#B-  To  ^y  itiHl  11  l>  Ibu  Diod 
«Himiitari>  nail  r<tvr*nl'ntiy  irraDir**)  Tuif-tv-tik  of  k(* 
blod-  la  r"  '*ti"4l  wlnl  **^b  ii»-n*<f*-U-ri  »>f  ftndnalB 
bAa  iMrtud  aa  a  irAdllk'iD  .jfih*  tUirt.  au'I  t4T»#td 
br  bf4M  baE  tsv*fl*««*^~^  T  ■''■J  rVifA^tt,  Dec. 
IT.  WTO. 

Til*  ntrw  ■illriLkA  <>r  thU  T*r7  vAln^hTa  inklk**  1* 
Lb  mnAr  r^ipr^KB  44  t(npri>T*(ni>Bi  npon  iho  *d1iiAbt 
vklvb  'riia»  pftfic4(d  11  Tlto»4  fthr*^j1^  fAOtlllBt 
irllb  **!•  ir.»ik  will  b»»ifnclt  fct  ■  alidp*  •ViS  »lie 
AeiV  *f-f*lbAliC  ATAOjeaUtHOt    of  ibo    tul>J«GU    AU- 


lA  'lAaeaOl 
MtT^     M 


tSA-B  MEDICAL  AND  SUROICAL  PDOMCATIOKS. 


I* 


10ross  (Samuel  D.),  M.B., 
,    A  SYSTEM  OF  SUIKJKKY  :   P«\holopi«l.  [>iaen<wi»c.  Tliertpeulic.  and 
f  0|wriili<r*.    DtufUaiaf  hj  utmatit  of  FDBH»n  Unnilt'd  Bn^nvtBc*.     Fifth  BdiUoa,  tatt- 

L  tvllj  rrt  lt*d.  ft  nil  &mi>rDvt4     In  l«o  lafxeand  bHvilfnIljf  prtnt*d  ivperlAl  orlsTorvlaiDvi 

I  tf  abnnt  t-^Uil  p>|H«,  'irniiclj  bniinH  in  l«iiihar.  witb   tnitFil  hii)<)>,  tl).      [JkiC  lutinl.) 

\  Tb«  rK^ltikun4  fiivnr.  •Tinwn  hj  Ih*  #iTi]iQ»<iAn  Qf  r*]>Ktfrd  Inrf^A  fiHUicin*  of  Ihu  ^rnut  wfrrk» 
binTH  ibnl  11  liM  iHewwfiillT  iiipi-Hwl  ■  mnl  f»ll  ti.v  Atmrirun  |.t«PliiinmT»  (lOil  jiuJtnlr.  In 
bir  p(f<*nt  ravlfhtn  wi  pnin>  hno  dfen  (pnrrij  hy  ihr  nuibrf  (o  bilnjt  II  in  fittj  irfprrl  TiiMj 
ftp  Intb*  H;tj.  Tn  •fffvtihi*  A  ?Jtrif«  ]h«rf.  of  Th«  >f nrk  hmi  Vjrvn  fV'WrtlUn.and  th#  Hbf>I*  vnlujrrl 
hj  >i«*rl^  ofit-fogflh.  DofvltbFVnndlDff  wblrh  rhi*  pHrt  bn*  t>t4a  Wr^c  &t  It*  forifltr  rvry  moitftnv^ 
r«l*  Bf  Th?  iJvp  nf  A  ?lnv*.  thrpiiifh  "rj  l#jribl»  i^i^,  nn  untivUTiMj  )ti^r  amfiunc  "f  inntr^r  in 
Di>nii*fr)*t4  in  it*  ysg**.  ihf  iwi  vrJHift*'*  fuhUininif  »■  murb  *f  fout  or  fi*»  iftdin^rj  opinTOi- 
Tblj.  eoDihliinl  Biih  Ihr  idikI  tarrfiil  inrclianidBl  txtfOtlon.  (Oil  IttTtr;  Janibl«MD<llnx.  nndpri 
fl  <in«  4>f  Ibn  4ih4<n|f  k  irnrk*  ar^rnibU  fo  i\w  itroftvavioti .  Kv#rr  ru^fct  pni}i't])r  tt^lfniffnf  U> 
Ih*  di'iiiniii  of  lUtftrj  U  trrflisd  la  daUtI,  W  that  lh«  (lodiiil  obo  pnitruM  lhl>  notk  ini;  b* 
■■id  to  hiva  in  It  a  aBi^CBl  libraij. 


wmlo 


■bit  ha**  •4lit"T]>  r'&H  J   Vurh   mH\\    l|»  pneflcvl 
VAfn««f  wnicb  w*  tiiitMli**.aaiar#inipf*n^.  Bt«r)r 

mtin#r.  vbrb  lb  diQl'uUT.cao  ^E  «iaf«  Aod  lb* 

InfnmnTiDn  br  fiQUf     |(Lh  votk,aii  ibocdDtrtry. 

'l««(iMBt>p0FiUQ.i^vaiirr?'T»f  lb*  wurrd  b«i*f  fnl'v 

T«pT***arfld  1b  i\..    Tbr  vnrk.,  l>    fid.  t*  tu  hlvrar]' 

i^lljr  UDpr«JiiiI1r«i1,  mikl  aH:.  «Dii(i«bit  j  pra<-L]e»],  lliiU 

It  ft! no* (  ■  U^**  r-iDi]iilin"ii  'd  *«j  r**(  v*  h*- 

tr*  II  Ta  b«  ddalluvd  In  ocru;<*  ■  fuT*niOiE  p^K*  a* 
votk  of  raftrAQM,  <t1jtl*  »  ■;r*l''i'^  "^  AUtiflrr  Uka 
1*  |fT**fll  aTtl^ni  nriirfflrj  U  tlfl  pr»nilct  of  •qi- 
'(Hut.  Tb*  iirLiitiiii  Hdrt  tittiillErNuf  ib«H  Hurkf*  uo- 
rtpilt>iijib1# ;   lukl'M,  \i    cc-slr4>u,  iB   tbv  Ittttr 

ft]  (loTb-bi>uD<l  puliTirKr^'tiit.  vblclj  ir*  gfaenll/ 

^r^Irbntlji  fliiich^J  *■  To  r4i(ii1i4  lo-bJiiEtlitji  bt- 

lb"*  ibi-T  tr*  4aT  tfai«  In  B»*^-l>*b"4  Jowrm-  ■/ 

^^^   Mr     iiro'A'i   *nTf9iT'iy  &  fT4t  wort,  bfc»  b*ei>in*  ' 

^^Hhd-  Tti«  dlirvHiic*  tiL  Afiunl  Tjuiubrr  M  piifr«  \*  , 
^^K«r  iiHkfff  ihftii  no,  boi.  rlio  -irn  nf  i1t»  pM*  h*vlDj| , 
^^Blvn  lirrrra*fd  rr  vbiT  ««  WJviv  L*  irvhortl'v  , 
^^ntrrnfKt  -'«(«]il]Kr.l.  'ibor*  liiii>  *>**n  tM^ju  t^ri^■^u*\'if^- 

■         4r«  LinpFii*4n>fD(<-  -  1'tiiu.  J^i ■<*!,  Ktiv.   in.  1477.       I 
A  f^mi^Mt  tirtiviii  of  Kr'io'}— u^l  11  mrt*  t#irf.  ' 

IhKife  •*  *itafatli>iik   but  4  «lp-uHnf  fFM>miii  of  «iar    ■ 
LcBt  th#0T  aiitl  pi*«|]c#  In  all  ll»  d^iwrlmrat*— 

Vl  '<4imM!D»a,  A>  p*rf«llT  m  pvf"ll»i*j  lb*  c|ii»LlTf<« 

of  ■  i*iiE  Wi'fk  tbd  Ti»iimr  t*lWF*d(#    WvEijuii(ihh» 

Itmt  trillion  aftftitu'p  "Kutfrtf'^  wlU  cintlim   Lis 


ST.' 


t||l4Ar"f>rfniuf  fn/vrpfj»T*"'  llttlelror^,  4(bnUr- 
llbv,  niaibiiJlnl,  pT^^lir,  tod  i-xh«iitT|*«.  W« 
vtKif'ljr  Elliot  II b^  lt<iD.f  BiftD  cniiM  wrtrput  rvm- 
plvTf  4U<I  ^«iiTlE'**  P  iTr4ii«',«4  <<pprvli«a<1  nor* 
w>lU,  tDiLrufU^-*  uiAilrr.  in  tht-  kI'^u  avmbrt  fif 
p«f<*»-  Tb«  Ijtbor  inciK  bir«<b4>f-n  LinTA4>[if#,Hb(t  lb« 
*vrM  fWrtp<kilrnjn^nr  (n*|p(FW«fn.T  lu^ixl.  *B<1  tb* 
hl|fa«tvnlvr  vf  LlT^HufifiliI  iivEi]<1k9«  lui)  |ft4lhod1< 
C'T  4l>pi»L>LL.b,  H»il«'EKnirrni(nEL.f  u^nJivil  kaovl 

X'  kirbil'.iro  if*^  EhB  wnrV  A>tb«  tvpnm»a\M* 

Amaaa  lb*  VHcjr  laTimMo  mA<1lvaT  «ivb*  wfalffh 
|b«  Anir-fcnn  T"r**  bM  bp^D  rrr<irir  i>*uLocId  ibo  ImI 
flrv  f  i^ra.  tliffi-  ia  D4inF  ilinl  pau  fumv"*  v^lh  tt>« 

drtAi'*,  f*>mpr«btniitif  Df«4  *'  f**%^.  anrl  ^rjipfkl  q**^ 
fu]0f4*i>f»uh^rfl  nrhilar  Tb«i'*i<dl4ivb  bfttprvtflg 
•P  ri)vhlD«blB  rif  pr4CfLn«iLvraABd  •indobUlbu  Ibav 
will  iiiiib*«*ii«Af>1  «Ub«Q(  ibU  i>Dt  — !'«.  OHtdOM 

Th«  ivA  mjtfnlflf*al  ti^Jnnn**  I'v'^r*  ii4  afAH  * 
v<r7  tflfupUiv  tlfw  tintioaurcVcftJ  bbuwIiAlc*  «f  ibl 
dhj-  Bvirio  Tk^iiit  tfo  wf  liiiil  rbp  ^T*^A>ill«  of  prd- 
••niLitif  lb«  Tir>i  •'<|]|Ihid  tjI  Ova**'-  f^iirfarf  la  lb* 
prArc*flf«  ■>  fe  v^rk  af  aor1*AEktl  fiLtt^ifhtv;  and 
buv  Iff  La%r  ibr  r^auTl  '>f  ^«>i-t  <tr  ■i|i«n'bc*,  li- 
bat.  ipil  Blqilf.  h|]  4aDit#ni*»ff  opcu  ih*  mf^bi  w^irk 
Xmtormti      AfA  iflAhiU^Dri  nr  t^V^it^  dpf«  Opilnrut 

>acr,  w«  ran  aitnpljr  e^ibupmil  ih#  jin'rhAtr  □(  Ib^na 
(nr*  Tii|mn'«4  bfiniiiinnvi  rf<ai4rVb.'^-'-'tniifhiirif|  t^tn' 


^ 


By  tliB  same  Author. 

A  J'KACTICAL  TUKATISE  ON  POUEIQN'  BODIES  IN  TIIK  AIR- 

FAttSAtlKK      In  I  inl.  Gio.,  vilb  llluitrntiDiM,  pp.  lOS,  olotb,  tl  Ti. 


Qre«n  (T.  Henry  1,  H.D., 

•ATHOLOGV  AND  MOKUiD    ANATUMV.     Scioinl   Aiiicm-iin.  from 

ih«  Third   niid   Enlnrgvii  Knitlifa   Edition.      Wilb  numarsai  UliutTBtlaD*.     Id  ok*  T«r; 
bondaomroctSTo  inlutn*.      (jViwr/y  Ktodj/.) 

h    umivi  v^'l  ■^iiftvalTOi   vmoD*!   fiv   htrvvOi        V«flbHT<*ibal  tbo  vhnlif  bv  bnnfVi^fatlr  nrlwd 

I       ■  ■■      ■  -         -  -  

I 
..       ._■ 


hb  uvpfvl  wi'l  ■^iiftvatTAi  VI40D4I  bv  hkrvvO; 
latiflvl  %  Ibird  iillti  m.  trnt  «■  u*  cithi  li>  fpihT  ihiii. 
hmiffli  llbna  ffroif  n  "'inetihitt  InfCDr.tltllllry'inKlTt- 

Ulli^  btfrk^  aH'l  ■«  tri>  Uii'llntril  Ia  TitrflitlbM  ln<r<H* 

In  *ltr  I'u  vr'iL>a(  uf  (br  iBtutbkr  fbMilI'>n»  vhi'ib  ibr 
■  ulhcir  1jB«  flihlf  J»i]i  L'l  <b'  prln1i<l  malltfr  and  Ui  lb*- 
HTuvirbElank-     Tbt  iivw  liTu-irUlitik'^itrBH-ii  li.v  Mf  LuU 

t<i  Hi*  jtrviumMob  E>r  Ehl*  '«tHlDn  alJI  o-t  J"uM  ttrc-ra***- 
tbi'  iHiintUnif^f  bl«  tp»li.  irr*4C  Ibniigb  II  alrtailj  la — 


tbitl  ■  n.'nab1tr;i1tk  tiVllilou  liu  tvifn  marjif  if^  tbc  LUijt' 
imikutui.  kiLiI  llkfti  tiiu'-b  ii*w  di0li«r  b**  b»cn  nUilisI 
\Vl«  hnvn  ».ki  4[ifLrM  f  »r  iif^tinr  rwlj  ^ii  tb"  ailiim^in*  ihni 
bAifNvn  iiiia»>4Miir1  U  ji  tiulfh  iiituf  r^vnt?  (*►  ntlcmpl 
Hj*.  fur  a  t^tft  **bl<'b  ba»  a^rr-ndj' e^fnef  n  JftiTivlly 
"■\iA  r^i'UEDE'fiFi  IE  li  vmtufli  tu  aAT  ibnl  11  h**  Wm 
hronsbE  ihtJi-i.njjblr  ii;i  ti'  lb*  bn^irli^liiA  r»rtlb^  |Piru.iit 
•tni^  «»■!  thai  lb'  <r»rib'tit  *'%!:,  hmv  no  hi-ltrt  "r  ttl-t 
rmJtf  lu  jiMbui-p^y   Mi'i   mvrbia   aiv^lopij   ihaii   Dr. 


Qalloway  (Robert).  FCS., 

^KA  MASUAI.dFQUAXrnATlVft:  ANALYSIS.    From  the  Fimi  L«». 


aa  BKEtaT  o,  lba-s  mrmo&l  aud  soitaiCAL  pciblioatioss. 

Griffith  <BobcTt  E.).  H.B. 

A   UNIVERSAL   rORMlTLAKV,  CmUining  tlip  Moll...<l«  of  Prtptr- 

iDlt>n-I  Ailalnlslinnt;  Offltinal  inrl  olhfr  Mtdtcln«i     Th(  wholf  n'ltptf -I  loPbftlciBaiul 
fWiDHiwaUil*.    Third  aililinn,  IhntnKKblfrmixd.wlib  •iiiD*rn«>idilili»ni>.  b*  Joai  X 
Mmitw.  Pro/moTuf  MniEila  Mi-Iicain  (b«  PliiJii^lfAUCrvlU^tf  PhirnBCT-  In  oiiiUtti 
a»6  liaodiiiimaMUiro  volnisf  of  •houtKnppp..  floth.  (1  if,  iHibrr.  (&  iO.     l/n>r  lamM  • 
Tblavork  kM  loaf  htta  kn^wn  f<>r  Uia  tbhI  aiutiuBt  fif  infitrtnaliim  wliith  it  prmtmMl*  \n  a  (•»- 
d*Mi4  fn*m.  srninittd  Fm  *u]r  rtforrnea.     Tbe  n«>i  oUliiun  bki  rte»lved  tb*  maUfanla]  nn 
■ion  4t  lti«  Doupttant  haiadf  of  P'nfartor  M<ii*«b,  who  hoabrnaKbl  Uiavfrol*  a|i  U*  lb*  atAQdafd  af 
Iba  IDOM  i*Mnl  >uthniili».     Hur>  IbHu  deltly  atm  baadiasi  tf  r*n*il«*  h*«*  brfo  till f ■<■»■<. 
tb*Mitli«  workhni  b«n  IharnuKhl;  ramad<ll*rl.ak4  nkdaiar  k»  anrnvd  to  ba  obanWl*  hMtaa* 
;  omlUad      A*  aeumfaraiio  via'  <<(  lb*  tlniMd  SUt".  il»  Riiitih.  Iba  Oamiaa.  And  iba  FraMh 
Pbumapapmlaa.  In|aihar  sllh  an  linuiaiiia  a«oaM  uf  imuSciaal  faipialai,  il  afonla  to  lb*  |***- 
tiliDnar  and  phkrimiiaDiiii  an  aU  In  ibaif  daiJj  aviimlloDi  nol  la  b*  laa"d  alHvhata,  xhila  Uraa 
tndaiH.  ana  of  "  Ditaua*  and  Ihair  Bamadtn.''  una  of  Phumaorallf^  NaiDM.  and  •  GaaanI 
tnilai,  afloTil  an  aa*;  ka;  to  tha  alpbaballsal  arnuiganwnl  adoplail  la  Iht  teit. 

Tha  r^nxi  P'x'-liiDDui  Hill  Ba4  lb*  wtik  1bi>Ib-  i  iiamlnasllf  th*  inin  f'lrik*  wart,  aad  ha  baala«a 
a^lf  td  tait**uaf  <t1lKtl>la  iiifl4»>  at  a4mlDlkt4*1af  I  \\  lUmtn^bly  una  abEr-  T*  ebdniar&la  lb*  aXUrk- 
nttBJ  tamadla*."  Am  iTjvm.  v/ /^^rra  .  Fall-  )A7t,  I  tlaa«.arBaaai»4nr>,  acihI  aJiltrLJie*^  vaal^  h*aaa»a 


i 


i>iir  tapf  ot  (trilBth'm  rnrmnla'j,  aflar  loaf  oat, 
Sr>i  ^0  111"  ■li'paD^lair  tbap*  aati  aT+tvafijA  \a  oor 
n'<i11<*r  i<ftiTilr*.  t]i4  jrradtiaJtjbllaiL  bahiad  ia  ib< 
na*aiit  mfttfb  pr  matafia  iFttdfaa-  pha^Taarjr,  aad 
Ibf'avr4it»«*.  ubill  V0  bad  f*«Hd  la  rDQAdtl  It  aa  a 


laaa  tkJlL ;  *irarTi*h*t*  v*  ar*  4M>*trd  i*414i  iW  *■>- 
l*a(*Io(ta>*|abnr      Pallncla*  lb*  Piitai 
iddaBdaaef  *B*riil  BMtpaa,  tiiaiMla  I 
MbI   af  Isc4a»pallbla«,   ra*<>]f>ff^<al    U1   < 
l^barnafaatJ^al  Ifaaiai^  OAaiiaJ  l*rapa'Ai-'>'  w^ 
Dlmllos*,  rtdaen>,  JlEIWata*  aaJ  Traaimal.  u4 


dairr  h-nH  ..r  r.h>aara      Ka  fOiapIaMT  baa  i'rof  Ulr«IKi8*    rtuaan.    *«IW*U.  OBJ  ir.al.MI.  ua 

Jialu^^.^.Imtd.r.nl04.1lad.aadn^■•aB■1allllla  •Jlrtoa-lBdlaat  wbH*a«or4  raaJy. «•..!.  all p«* 

IbaM-adlli^n,  ..  .h.ll,l.Jlr..i«mal(b..k!.:  "'.''I '"'..'■..''•  ",'^Jf*V"''L,r""I^ 'bliT? 

•o.laM.a*.ll.^..M^Il,J^„l..„(l.W.tl.n.|,.Dd«f".•l^  •■  balB*lbaliart  of  Itt  kled  wxbla  w  kfl**t*«t>. 


afalu 
k  Bl<ba     The  pulfEi^liar  dBld  aur  bar*  baaa  uorc 
frn«aat*  la  (ba  HI lacLi 4 g  of  aaadlior.    I'rtif-  HaLafb 

OtasDN'S  msTITrTKI!  *5in  rniimil  OF  »fH. 
iikai  Riklb  •dlliui.  Iiurri>'*d  aad  aliartd 
Willi  *kii\y-(imi  plalaa  Is  irrobaadtoAaurlaTj 
Toiania*.  abaal  IWO  ap.i  laatkar,  lalaad  baadi^ 

«Lrorsin,Morp4T[iftLi>oi'^AL  nnToioor 

Tliailatad.  wilt  Naiaaaid  Id^lil-ia-.  hi  J'nar* 
Laror.  M  D     fa  oaa  ti-loind.  f»iy  lirca  Imiifrlil 
qnarTo,  »i(S  no  roi^par-p^aJa  J1|or«v  jilm^D  add 
t«l>.r*«:  olaih.  MOO, 
BILtlBK'S  HAXDIIOOK  ■II'  KKIX  DItKAtKi.  fUr 


^^rlanlaJfef.  ontf  4iirp./ovni.,rtb.  IbTt. 


4«ndAau  aad  PnaMUewra.         Faaosd    >■ 

lUtiinD,    la   I  roM' t*"'   loL  of  Ut  rr- 

|i1a>tr.>la<i«.    Cl'ilb.  H  V 
auR9IRll-i6l-Ki:iAI.A3Ar»UT«M>RI«rt>l 

Klfblb  adldia,  •»n«aS>»lr  r-it-adaaJ  Bodia 

Is  I  *al>„St*.o[oT*cl<»f<pa<a*,  vilbaatal* 

3I>  I  lanod'CBia ;  tlulb,  M  <M 
IIIIIKO.'CH  LKiTlTKRiiiX  THE  EtCVT  OF  FBVU 

I  (Bl  iao.alDlb.  MM 
ilOLt.AHD'<H1tli1CAUnOTtSa3II>KBrLSCTIi>m. 

1  tdI.  »ao  .  n.  ADO,  alolb.  tl  t<L 


Hamilton  (Frank  H.),  H.D., 

A    PRACTICAL  TREATISE  ON    FRACTURES  AND   DISLOCA- 
TIONS. Pitlbadition,  raiuaJaailiiaprorad.  ItlutualadailhSU  «aod>oult-    lDBD>lai(ii, 
■adb«ld*on*acUn>T0liiaeoftl3l  |iaf«>:  <itoth,S.''tS.  laalhar,  t«  16.     (/uT  iu»a*| 

Tbi*  ttork  n  anil  knoitn,  nhraid  lu  *t11  ni  nt  homr.  «•  Ih'  bixhail  autbafilr  oa  Iti  lupart* 
lulijael — DD  «nthorllv  KooRnlicd  in  th»-><iirt«  n«  w*!!  an  in  lh»  ■olii-iiliand  Id  prarliva— asd  a|i 
manlEHlad,  not  nnJ*  br  Lli*  iloinnnil  fur  ■  Odb  aaitt'm.  but  b;  airaactgaaBU  hos  in  pn^frui  (t^ 
Ih*  naadj  appaaruuoa  of  a  Irnnilatum  In  Oarroonj  Tlia  rajwaiaJ  t<TU(*a(«biid>  Iha  auibnrba* 
IhiM  hjvl  Iba  opjwrtanit*  of  mnhinit  li"a  anablid  him  lo  gir*  Ibf-  •«!  narafol  oonatdarMtaa  U 
•very  potllin  of  iha  Tiif'um*.  nii'l  ha  but  laiiaroiiily  and»aior*d,  in  lb*  pr*a*n»  intr,  i"  |i*tfcrl 
tbaworkbjibaaftldfliK  o-n  anluf^M  aip-fi-'m- aud  lo  lavof  porUa  in  il -halaor  af  >ala>  k« 
baan  addal  in  Ihia  dapariiDanI  tinD*  iba  Lhub  "1  Iha  fnurlh  adilion.  It  will  ibarafor*  b*  (oand 
OMiiidrrnblj  improvad  in  lualtar.  nhllt  tha  iuokI  Mroful  altanllon  ba)  braa  pal-1  lu  Iba  iTPf* 
ptllnal  aiaratlon.  and  Iho  r^loni*  i>  prM«nlaiI  to  tbe  probtilao  in  Iba  pMOdaol  bapa  Ikat  U  will 
uorc  Ihan  mnUlain  it*  rity  4i>lin){iii>bad  raputation- 


Tbtrii  ii  II"  MII.T  aork  nn  llio  •uij— I  In  stlaluiiH 
Ihan  ih>i  nl  Ur  lUinllWn.  Ii  ■h"ull  li*  In  ibn  jhwh- 
dtuo  »*  ararT  (*'nrfa!  |>rT*lHlMi*r  nnfl  •mfraon-—  rA# 

Tb*  nlnauf  a  aori  llkaihl*  to  Iba  >iwUml  vh;>i- 
dtaaDdaurceinTim  liari!l<i  Wixat-waluiaiKl.aiJii  Ui* 
nil*  nil  J  af  bailo)  •u"h  a  liuk  nilnl  lu  Ihu  Uiail 
dBUi.u<ilo»nlT'lasaauali<llu>»nnllall«p<>rUnw 


of  II*  laaiblnfa.  bU  al—  bj  rakwa  af  Iba  Badk«kii^l 
bHH-ii[i  ol  lb*  Maa  If  abltb  II  ir*aH.  and  ■hlabbi>* 
n«<ill^b»Blb*ti>(l'<*«fM'AlrM«*bT  Ur.  Baah 
ll»u  anil  D(b*»,  t>  •ukrinltf  nbtlBM  M  a •atr  la* 
nia  prawni  avlun*  aMia*  lo  aanplf  Hi  all  ikar 
■ilea.  Va  'aa  ul^^l^  maatatand  tt  ■■  Iba  baC 
kind  la  lt>i  KbiII-Ii  1ant«*](>  aad  aM  •mUadl 
D(h*t.-./'«'a.y.Y.r«>aa<«dM*aa(K(H«^J 


Hoblyn  (Richard  !».),  M.D. 

A  [tU'TTONARV  OK  TDK  TKKMS  USED  IN  MKDICINB   ANP  THB 

COLLATBKAL  (iCIBSCBS      iUtifad,  wiih  nainaraul  nddilion*.  by  t»»4C  !!*»».  H.lk, 

Editor  of  Iba  "  AioTiaan  JnurnJil  of  (ha  MadtnBl  jw.aneaa."     In  o"a  Ittx*  rojal 
Toluma  of  orar  &0D  dDuble  oolumnad  paxat-  olutb,  tl  AO.  laalhar,  (3. 
II  lathaba*lb-">k  nf  dafltlllnBt  wa  ba»,aad  oOflitiKBJ*  lab*  upon  (bi  lindaat'a  i 
Mtd.  a^rf  ITWf  yimraal. 


ISm. 


^ 


HENRY  C    LKA-S  MEDICAL  AND  SDROICAL  PDDLICATIOSS.  11 


Qoltnea  (Timothy), 

S^r'CpfonfoSt    fimrfft't  l^ttpitti^  Ltnd'Ht- 

SCKGERy,  ITS  I'KINCIPLKS  AND  PRACTICE.     Id  one  lar|[e  and 

tonJuBMi  ndsTo  tdIdiik  of  nr>tlj  lODO  |AE**,  >ilk  Jll  IIIwtralioDt  m  wad-  Olalli, 
t«.  Icalk<r.  ST.  flfov  RniJf.i 
Th*  dlillnsnl-hi'l  potUloa  of  Mr  IIoIiuh.  bli  I'Tga  iira«tlcal  ripcrlaiK«.  oni)  hb  Rialliariljr 
■Uli  turniimJ  ]iT«rALE»rf>,  hat*  pti^iJiWil  hiiD  lo  nr<idrn>«  within  *  tandtriit*  ooibFa«a  A  coni|il*<« 
«W«  of  nil  ihi  difAiimsoii  nf  fuigoy  m  tlitir  inwl  niDdviB  uiicet.  Tba  bbor*  of  AmhIsmi 
tvritaani  will  t»  fniiDd  fu[l;  rrprHrnln^  In  i>>  pnRn,  aad  it  Li  |>r»Mitc4  •>  ■  cempiol  und  ood- 
TanUol  raacuiU  for  Iha  ua  cif  1>oth  iludant  and  prBotJIlonar- 

Fhb  HnntzT  itrTBraa»  M  ti  .  I'rnf  «J  rr1a«tpla»  or  lo  a  t*i>niaol«kri  f^rm^  *  rnnil  afiuplvl*  aaA  advanJa 

forgery  an4  Ml<«ik«p*TlQ  Aaat..  MadMal  Dapl.    laftl-bui'k      11  i«  iikii  bftwitri  &a  >wb  a  vo'l:  l# 

Oaoraaaaiaa  Cala.  t\tm  ■■■  Idii^rLlal  Jtidjinaat   upon  akaa/  ilk-paTad 

■•lbaUrtvui>l«>lli>bMtplli.mac>r>inafrri>r    I"""-"*  •»■'  ■>rT""l  """H-Ha  ^f  i™.iin.nl;  atiJ 

lkauaurib*«iidanl»dbi>.T|.cHml<>Bat<ifm«ll>    ao -in..  1.  i,,,,r,»«,(,.i™M..J«ili\..),,o  w,  l|..IiDr.. 

ttw  thai  I  kataral  •tun  '"  Bhu-t  "fluin.  arr  n"l«hlr  iHiilniriiliiiad  bj  ihafr 

rlaa'na^A  «r  ihAq^hi  abd  jD^lalai  ;u«ara<]r      Tla 

Pram  ilritra  ■idilrti,  K  D..  Pivf  «r  Surftrr  la    ^•»ll  »aa  Mlivuilr  hli  <ip"tll1ug  n(  Mrlli-h  lar- 

IhT  Mrdlnl  CiiUi«i  a(  Va.,  RIcHiDiiud.  lt*'r-  avj   11>   llla>l»It*D>  at*,  i^f  Itiat»-  Iai(alr 

"l>l..aadiiilr>l,l.l»<»k..ndoa*>Mfblna<0a-  ^""''."n"'  I"",  t"  V*'*;^"''  """"*  "'  "/ 
•M^niloour  immmcDd  brfh  u  >4nd.iiU  aad  atu.  <>»"•**  *  VtyUtl:  bat  It  asbrlili^  ai«>.  ■  IWraut 
lldaaa)*^*  taaittadfaat  a^d  glvta  abaB4abl  r*r«f<ana  io,  Iha 

v«fkii>r  Amarlcaa  aa4  CoDilbf^ul  *nrffrDt>     W* 

From  T    B    Ba^vir.  K  1>.,  Prvf  vf  farfarr.  CatUf*    liaw  na  fcaalUll  ta  Id  r««>iaiunodm«  ih'4  a>  I'f  f»r 

uf  fliXBirUnv  and  auTgnins  Ualilm^^r*.  tb*  b«>l  ol  «n>Ila«  tunrlcal  (fil-bftoV>:   IE  U  vail 

<l.la4tpla(b>olo«uda<il>i<>w.R.a>ualB|.t.<laf    •"■-'^•'J''*! '*"•—*«■*     *<^    "-"  nMd  OmM^ 
II  ta  a  loramaal  pliaa  aoinBf  lb*  ixi-baota."  ' 


boak  th.l  -«  ban.lauiBiaatiaall  1.  Ih-  .<nnplMH4.     "f*  ■"'•  „'^'^!**,      "„'T"  °" 

ud  1),.  <..,  m<,«  .ii«<.«i.i.  b..a.),.  np .» ■!>;  !*' l'L.'f?Jii*i'.V"'!rr'" ': 


Talaa  aa  a  wh-ilo.  Iha  work  oF  Mr.  Hulnta  cItm 

onlr  pravat  II  rrom 

<ihit<iB«t  U  AvaiB*  a 


Mr  llstiHt.  la  tlia  «i>rk  bafori  n>,  •»ia>  lo  but    Jrarn  .  Mateb.  I>T> 
atawlf  ^^'  t^a  ^appr  maaii,  and  fn  b^ra  pradMad,  ' 

i    Hodge  (Hugh  L.).  M.D.. 

■   TUF  l'KIN0IlM,K.SANl)PRACTirKOFOUSTl-THICS,    lll-isiwied 

^H  «llb  lirm  liihiK'aclil'  jl*'*'  ooni.intng  on*  faun^lrid  anJ  Hfty  n'ma  ll«uia.  riooi  I'li^inftl 

^^  phal<>K(a]'h*.  and  Hilli  iiiim*roui  wood  ouli.     In  on*  lars*  and  baanlirullr  [ilalad  qoMto 

I  idtum*  uf  KD  d«ublt>auluniii«d  paRa*.  iltonglj  bound  in  nhilb,  |N. 

Tha  wi>r>  111  Dr    lloilt-  >'  aixn-llilut  Il>'<^'  ilon  a     |<  I>ri  aailaUd  ol  uBXiilalgi'd  —Am.  Vad.  TlaiM. 
'  afBptaH'^*"^^alIi>Di''bLapiri]f-Ellar  i-4V«  Lfi  pl4-4a'     l^pt   3.  IHI. 

paHiuvat-i^<>l>*Taif  k*  .IHi  ■'trnrttttnc  laora  ibaaaii 

oMIaair  >"aii""ii  BiiJ«if...i .  :i  1.,  lof.<i  ■  rTrl»  ll  !•  Taty  larfa.  ptoraialr  aaJ  •l>|aell]r  lllaa' 
pirdia  ul  Bld'Hnr-  llr  liai  •  I  mint  i<i  auliuilr  Ig  a  ira<»l,  asd  tt  Blitd  r..  uka  Ita  plan  ittti  ihT«r>tka 
alB(1o  ••lama  Ihavhuta »!»»■■  id  irl-)t  Oli'lalrliii  *'  ■'»■  obMtlilcliai  or  Iha  iBiailnn  v<ick>  uu 
AaalabntaWlau  lit'>ciiblnr<l  irlib  auruiiir  mill  la  Iha  .uhjm  tat.  dfaldadtribabaai— Kdfa  JTidleal 
riadpl(ia>(all'ln>ir>ti"o-.<vib>[  nrifiiFi'rpiiBClpia  '  ■/~»"i..  Iiai  IMI 

•a  ■  SpMlmant  ol  Iba  tilniaa  ai>d  lallar-|)n»t  vlll  ba  forirardad  to  noj  addiM*  tta*,  b;  tDkll, 
»D  roedpt  of  >i(  Fanta  in  poitnga  iikinpi-  * 

iy  tbe  tame  Author. 
ON  D1SKASK8  PECULIAR  TO  WOMEN  :  iiKl»clin(t  ni.|tl(u-enienl8  nf 

tha  Ulirui  Wiih  (irltinnl  >lluii>ariim>.  IWeund  rdlllon.  rrvitad  nfid  aalu(ail.  In  ona 
baauiiruil;  (Jtintad  wiiavo  luluiua  ufSSI  |«i«>.  olotb.  tt  M>- 

^eath  (Christopher).  F.R.C.S.. 

PRACTICAL  ANATOMY:   A  Mniiiml  or  Diw'ftionit.    Frfltn  llii- Rri-.-nd 

raiiiail  nnd  Iniprond  Lnndi^n  tdliiun,  EdilaJ.  wkb  adiJliliirii.  bjr  W  W  Kain.  M  B-, 
Laolurar  on  Pal bo'oitloal  Anatam;  in  Iba  Jaffaraon  Madixal  Collaffa,  l^ila>t*)phia.  In 
•na  banitinma  rajnl  ltn».  miliiia*  of  MM  paga*.  wllh  14T  UlaHnUieni.  Cloth.  M  A"  I 
lanlbar,  >4  UO      (Lu"^  PihlMtil ) 

I'^MS'q  iM(«'^ir*i.  ntKattrTinxt    tt  adiiia*.  1 11)1.1.  "x  ^vi-HiL"!  \^ti  iinotL  cnimntinti 

Ibaranilil/ nviaad.    la  1  lural  ISus.  aol ,  bair        lilMBOEKi   lBlliaBd>aa«l<a  toL  aub.tiaa. 
bW]D4.*l  I 


Fti 


HESHT  C    LFA'8  MROICAI,  ASD  8DR0ICAL  PUBUCATI0H8. 


r  jr-if  yi*H  .  soi  itTi 

IB  Id*  Bnilxii  lu(U(«>.— A. /vHUJbrf^il 


QartshorDe  (Henry),  M.L., 

KSSRNTIAI.SOF  THK  I'RINOU'l.KS  AND  PUACTrCEOF  MKDI- 

CINB      A  hikiT-liock  to' $(»J«nt9  iBd  PiMtltkAen      Panlb  tJiliofi,  r**i*wl  aHio- 
iniivd.     With  nbnul  nn*  buoilrt'l  illoiinliont.      In  on*  bindnai  lejU  Itma.  infwi 
Olaboal  ue  pagr*:  eloth.  ttM:  hnlf  bumiil.  tIM.     (JiiM  /ukiiJ  ) 
Tb*  Ibaraofb  nuaDirln  vlitch  thi  ■•Ibtrhtdiibort't  to  hi  I  j  rtfir»ral  ■nlbiofBtariltkul' 
\ftm\  tb*BOti  adTanrfil  PcnHliinn  nr  pnctjral  nr^licini  Li  ■bniin  b)  ih*  tieX  ibil  Ibt  frmti 
•flHlt*  pootaiDi  mor*  tbftn  350  mLJilLiiiit.  rapr«*4attn£  lb*  inrc»tt£Bl]*tiinf  I  IS  4u(b<'»r'  vM  ct 
tmnA  io  in  pi«tl«u>  ■•lUlum.     NilolthidndlTif;  *n  tiiliiig<ik*ni  dFUi*  |i*(*.  Ib>  'it'  t>t>  b»t 
(■ctsirrd  b^  filly  ygrt      A  numbrr  of  ll!iii!ri<ti<iD*  btvi  b«rn  liitioil»c«l.  >b«b  li  U  bopi 
vBI  f#'<Pfc1d1«  ibr  fMD|irfh*sai4P  ordtlillf  b^  iIih  r*jiclarjin<l  nn  BlT^rt  b*f  btfO  vpurvd  t«  uka 
Ik*  islamt  imtth]:  a  uunllnunCfliof  IbtTrryRmtfniiir  ifllbabieh  ttbubUbfrts  b*«s  tacti 

lb*-  B'hjtcU  by  CaV  lb*  I«a1  tViiik  I'lU  Cllt  rt4I«r 
■•R  iHkllahrd.— inutnairfl  iVlalc,  Od.  31.  1M4. 

w*  ^T*  ilrtt^r  bitd  wHiI'iu  lo  uuHnr'b-  ptvrl. 

(aiolltluBIof  IMlvOlk.      Illt'SI'tMDtoriOtlllld. 

Bj  the  tame  Author. 

A  WNSI'KCTUS  OF  THK   MKPICAL  SCIKSCI':S;  cflnlnininff  U 

b?c.b>  (in  Anatuigy.  l'liy>1<iIor>.  Ch'iDiilry.  Uilarin  Miiliirn.  P[«iie«l  Unlifiat.  Sa 

aaJ  OhrUlrica.     St'caii'l  EdiUnn.  ibnnuiehiT  r>vlf«d  (nd  (mprntid.     [n  on*  latr* 

Umn    <..1uiiia  uS  miin  Ihnn  lOOn  ctuxir  )>riulrd  pB){>(,  vilh  411  illailnliBBi  sB  ■flol. 

Cl«tk.  t*  'ii^  IcaibPT.  %!>  U«      i^a»/y  /hkW  | 

Tb*  fBt'(.r  aHb  wbl^h  I't^  iturb  hi'  brfn  r*»ivftj  btid«iiinu1iitpi1  tb*  nalknr  ia  iu  r«\i*Ti.B  t* 

fva^pr  Tf  in  tTtry  wnj  Btct^d  lo  ui«tI  ihr  4fiB(<  of  IhetiuElrnC.  nr  of  ibr  ]:FdfitiiEf-arrilr-*if^4il*r» 

(r**h  bii  .icquainMfiM  «tt]ilhf  TiiriDUidcptttii»aUiaf  madloal  trlinef.  ThaTari«>M<*<I>oiubAt« 

V-rtm  bruujfht  up  lo  uU>*l  with  ll»>i;>l>nic  knuftltdgaDflb*  ilnj.  nrhjlii  |>:>»ivini;  lb*  rffej«aw- 

llan  iif  fufio  hj  ttbloh  *u  \itti  an  rircumnlatiDn  of  CwU  bai  ba*n  brna^bl  ulihia  i*  «Brtw  a 

eoniTA»*.     Tb*  iHrlrt  nf  illuff rttl^riH  hjt»  bvn  m%rb  imprn*Hl,  irbtla  bj  IW  «**  uf  a  Kinall**  IJf* 

th*  nd-llliADi  ban  b*«n  inc»rpiirslril  nltboul  IncreMing  nndnly  Iba  *I(b  at  lb*  Talaia*. 

Tb*work  l«fit»  LLft  rJA"4irr«£jr  *ii(«w»rii[I/a»4i1'    l«Df D*f*.  anil  iti*  c;««rabd  lmirD<tLV«lii*>U44Ma 

*kia^  II  hni  r^irtalp*  f«f  ««  u  >'j  ih>i1iii1k«r»tt«tBl 

■  ad  tpfitQHhl  np  M-  llifl  pr«t»T  htaiil«  of  tilt  iprL^aB*. 
^Att<tntJi  HtJ.titut  Svfj;  J'fUin  .^<i|'r    L^Vt. 

Tti^*1rdrk  Ik  [Dl^nifad  tt4o«]4jiAtH#Inn1lFBt*m- 
d'ol,  *nA  A*  ft  Of  (i  ^I'ttiftr*  !■'  idiirlivlitt  fulAl  lU  ^b- 
J«t  tiy  IL>  mnllinl  ■tt>oi»K»ol,  iba  full  ram 
pOtKob  of  ftflvL.  (bfl  prr>|4<o]i;f  4o4  i*r**Br*fe  dT 


'^ 


la  »«fBaii«iu.'(iiinrTk.— Jn  Jmim-  V 

PbiudBipbii.  Jiiir.i^Ti 

ThMTalnma  «rlU  ba  toa%4  aa^ftfl,  ar4  -tal 

ibv^f  fnvmurK*  wjrli  Ibf  *ball#ar  r*-.<klh]« 
)B»arilu<.    S   r.  M'd- Jumrn  .  Uti  t.  l^li, 

Tbaamdom  villlndibliiba  n»i  p>a»*i*ai 
Ucfnl  b''oIi  It  14*  kiad  oa  ahUb  M  ua 
r>*ad.-'l''irfCc  IM-  Bad  Su0  ^Mtn  .  Aw. 


By  the  tame  Author. 

UANhllOOK  OF  ANATOMY  AND  PHYSIOLrtOY.     S«ond  Krtition, 

rfviiril       III  ORE  rcfBt  llmo.  Tdlamt.  oith  230  vnid-Biita ;  elulb.  |l  TS.     (Ja*r  /((Bai-I 

Jones  (C.  Handfield),  H.D., 

CUNICAI.  OliSKKVATrOSS  OX  FUNnTlONAL  NERVOITS   DlSOi 

I>BRa.    Afcnnd  Ain«ri«o  IMillon.     I»  on*  hundioioe  eeUroTBlann of  Si«  i*e»a;  H« 
«SJ.^, 


Xirkes  (William  SenhouBCi,  M,I>. 


A    MANHAI,  )H'"  niYSIOl.Or.Y  KUti-i)  liv  W.  MiniBAWT  llAKn*.  M 

F  K  C  3.     A  n*v  Amrrlfnn  rrom  lb>  (Jshlb  anil  Uaproial  Lnnilnn  f41ti««.     VTLlh  ab 

!*■  bondrtil  and  Bflir  llUiUallnni.     tn  not  Inrg*  and  hiiDdauiBB  t*ral  Don.  talaa 
nlnlh.  (1  lA :  lanthtr.'  SX  U      I  f.rfif^  /latW  I 

"a  i|ii>  atbtla.  Ihtr  I*  •• '»  H'tla  1»  '^r  b.pn*  !.■•  Irnlliy  and  (»>  in<ir»  J-«4»Ma  itiaa  lb*  (ari 

irMah>iiha(ib*Mad*a'  at  pi.tiuiumr  wIIIumi  Ha*  i-ii  ^<...^^  nf  inrrao'.i  .t  h.(>\>ii     Tbr  b»4 

of  praatlaal  tbIm  aOil  «nn.l-i»;I  ■Hi  oui  pta«tol  «.tiiilr(ib'j«4*|i»-l  >»«*  pla«4  I*  ib»  baadaaf  a 

kaavUdp  ^fhl*  validly  Ihaan^af'fl'prf;  anil  wt  4*q1a  — ff'irf.rti  Jfr<l  rt-hJ  JVk*^  Jowr^  ,  *r*   If^  ' 

baia  0..  ft«ir.ii..ii  In  -iipi*  "ici  .>bi  "piaLia  tiiai  |,  naailariBd  farm  Ills  !■  ea(i»l«i"B.  .lOI  ' 

Ibl-  ••(hih  ■JliiKD  t-nB».itih»l.».i  liaBilbi>uk»"n  b,,i  b„„i,  nn  pkr*1"la(7.  >«•  awfal  Islb4  ad 

pnTalMMgy  «M,b  w.  »•••  It  4-01  taD(Ba|>_n'     r.  _  f»(l„d,Jp4l„  Jf^     fSni'I.  1B(  9»,  lfT> 

*^„""7"  *'""  ''■  '"'"  Tb..l..B(.o1.udIrib.W-,rb  i..  ...dBBiai. 

Tb'.  .«I.Bi.  H.ljhtw.ll  h-nw^  iBf-|.H»BaBT  ph>>lal'>naiiaul— Pt>tf4a   ««(  .Vrti».  Upl.  ■».  ■ 

af  ib*p)iy.iif<<,(ia,iirai  iiii..t>  <Bai*  loibiainan-  r>  r    "  ft    •    —     -             - 

lir      llrapiv-'i-^*  fnn^ra  actaral*!^  rbablbrwi^flLa  II  motw  aaajlf  rapfaaaora  Iba  f-fvaati  A>adll^'*af 

of  ltatiL>aiitriiDM1:«i'mBt>iat«oruuik»'»l<iil(*  pliT*lil"(T  ■>»»  aaroikia  lait.biok  nt  iba  aQMaaa. 

•'  B.tai   phfiliilofkaj.!  <)ii«atli>a-,  KlilCa  II  la  mncb  -  tutr^il  Mrrltie  Iff  MM  n«*  Mnam.,  Set.  Iin. 

XViPP-d  TReii  iroLooT :  «t  r*iami 
t^ib'  in-. and  Ik  UianftidiiiH     W.._  . 
IMlnoaa,  br  Prsf  WtLiim  U  Jaiatu* 


lulry  jtppli'd  I     **rf  ban'l>«mf  apibv*  vnliiaja*.  «1lb  Cva  b 
riib  \»*neaB  y    atat  awiIaacrBtiact;  alaUtt)- 


IBMHT  0^  IKAW  I 


Bdl.  ARD  eiTROICAL  PItBLICATIOKS 


],ciBhman  (Williamt,  M.D.. 

A  SVSTKM  OP  MH>WIFl-:UV,INrM'DlN«  TRKPIJ^KASKJi  OP 

PRKftNANCT  AND  TDK  PtiKKrKRAL  STATB.  Sre^nJ  A-*(t;ron.  fr-m  ih*.  Rfri»i>'l 
■nj  rritxJ  Kngltjii  Kiliti^kri.  silli  nJdhldnf  Ujt  J,  ?.  PAfc»T.  M-D-.  ObaUtrinUii  t»  ilr* 
Philft.  Ilrifplrji).     In  one  lnr|£*  and  Trry  hikniT»nni«aelara  >i>luro«  vm^i^'lj  AOU  pogM.  wlih 

yrtim  tKt  Prrfaf*  af  th*  Am*tift9M  l^iiot .-~l>   pfrpuriiije  fur  ihv  prw  lh«  Hfli^bnil    Ai»««ir*n 

Sdilloa  nf  l>r  Lcltbmnn'i  StfUnt  of  yi\*\miUrj,  Ihv  Kdtiarh4s  A44Ud  »ueh  notr*  ont^B*  bt  !»- 

T*il  irauld  nik*  tbv  b«ok  inor*  urerul  I*  th«  profi^filnD  In  Ibij  tAUTiUf^     Tbn  ■•<t4iAiniit  «» 

bUnin>lJh«^  froffi  Ihii  Uxi  bj  bmiijE  itioln#*il  in  hncV^tft  {—^P  1-  anrt  will  bv  &uiic1  nh'^Hy  in  tbff 

biipurwon  iIh  Mif  Mih*  Por«<p»,  LnoUltt^D*  and  ib*  Puerperal  DU«AP«t       A  «btpur  nnlfi)>h 

barift  «r  PiiMrf«ml  W<iirn<lF  biu  bv*n  4dd*(l.  «i>d  n  'pit  nnr  ilhii^lriiifonii  hnv*  lH*n   LnL'->dueriT, 

EivprpfViiiinj-  Ih*  pindpiU  mndlftnnllnnH  of  ohtrvrrjcjj  ifurfruuiflnt*  jfenffftHj  cmpTi-ifed   in  Ibla 

rami  try     Thf  KdiinrirmU  tbntthtttiLddltloTii  *il1  inortnBi?  Ibr  ur#fuln?Mof  k  vnrh  (>r*liji-b  tfia 

T«Jitr  1«  MUmrd  bj  lTi#  liKiulbim'nDri  iFibmmiliitn  oflolb  lLi«  KufltHli  md  Aiii«rifKM  Kduiun*. 


t'f  .\  rt<..»h~'  •il.lt'ii'    r<  f'f  ttJili  l-'laWa  •UUtJ'Jil  'url  ^|| 

iiLf^r  V>t    ly-lih^iin.Atii)  mtlvliilL^ 

!:■  ■  ■  iin»,  wiTb  niLjnf  4uiti^Mflii  lb»i|nl*- 

'T .  ii  vJTJi  ■■tli'r  If^ikf  i»mKiiil-^'     Hoi 

1  fc-rV  ifmJ  ha*  AnylMnt  li»iii*r  vii*  lb*  u*- ^f 

ibciiBij'  fi>r  tun  7i&».  !!■  n  iftit  lak>k  ftir  *:{i 

TltllyciiiJimphtl^t.vail  w«i|ui(jd«CbIlfid 

•h  ti^  ii'-*  —  Jm   /WuA^Miitrr.  Mat-  ^4 

hE1on^1<f  Ui^lrTfi'iiflrnt'  tb^'^plbk'il  fibLi'b 

St.  nuitt^-r   i>r  U>t>  J^^utitnE.  Omi  \UU  (■  "  ik>*  lpn«t 

m'nUr'nl  lOip'tli^J  Ili^lH  n^KlfU^at^  liv  f>f    I'afTY 
Vbr  E'(i4"-iL'«-Ur  t'.t  lift  u>f  untbu  firf^'^'i,  ln'i4£]Djk.  iini] 

bH;^for  '^n  ^iihthrrlh  ^f   pui^KriiJ  •T^mid*  ]il>   t-cvn 

l^f  ilii'  (frkrii-lffll 'ih-(<-TriraJ  Initrikinpiriii  \ii  ui4  In  .linn-     EttfUt^  ■irrnRllmi"!  !>*  nlmmljiiLt  ikrhl   *f}  JiMLeMi* 

>■!  UiP- work,  id  I  ■nl'l"'n^l»^f^»W-  ^"^-  ft*^*.  D«  'J*i  1*^*' 


?>>««.  f  flu>l  iM  i4>i'»iooi'rpi1Ln]r  H  »■  rhv  nnt  rht-i^tnoal 
Inl  UiA  ivMdi  w  «lK»nl4  tA9\M  **rrf  hnf  il-li '|i*«i- 

T^UiP  iniiorL-iiii  atVltLi'kii*  IfAin  W<»  ii"  !ir»r. 

|an|irv*Bi>  UvuUljrltfnL  Inrtrumi-uL' r*»*r>*i7  tm- 
pliiT^  >■■  AintrW^n  pnrltn-.  In  li^  |«c*riii  b-rm^  |i  |4 
««  Brf^v-UDf  If  tHfiuh^a  Incik  for  tiqtii  tl'*  riultub  Bbil 
I-rmL-iaiviirF.  —  A'«o  I'o/l  >A^  ^riHn>,Jjin   lifl* 

ImTlM  4  •-cniiEi  *lui<hn  hM  bwn  <*]lnl  bir.  Wc  r^urO 
lhi'irr«llf*  *A  ih-m-iv^Mi  ai»ia4  itiiii  pru- >->'- aiuI  uiw 
wMrh  ni«t  •ttii  r-inflilniiw  t*«ai»uLtH  tn  wijr  «bHT^ 

Ihi*  fiilfi^mnii  'if  0-1  x-fpi-r^y  wTii'li  w«  mulf  in  ■ 
r<"iupi  ■*<1'iT-il'»f  iM''riHik*h>  i)t*rluT*l  r-- ^'  ('r<^<ni*  n 
fa*unT<?"     Th"  ml'htl'ni*  P'j  I'f   fikrrj  vr  K-unHy  nn( 


lja**iii'  bvtUltrjuiaiBiiinc  tUnI  I 


Ipncoln  (D,  P.).  M.D., 
I  EI.KtlTRO-THKBAI'KdTTrS:    A  C.»mfu.'  Mnnunl  of  MHip*l   BWlrioity 
^  In  «>•  rar;  Dfitt  toyal  l;m<>.  Tulum*.  cluCh,  ifllhllliiiliDltoDi.  >l  iC     (■'••■'  taunt.) 

I 


|n*  w«rk  bt«Aiit«PlfiDiLfi  «lM,  li^d^'Kr^fLlOD'of 
frlb'Hf*«Ail  4rp])iia«a*  4r*«<jailtiiily  ciHiiipUl<<ftfr 

titt  (ttF  «nLr1vyirt*Q[  or  ifiLiiiiiLp'fi  hn  id'^H'I  ■>■.  iln' 
tl  Milv*  nft  A  T«.')r  fOiid  BLJiI  f«iUbli*  fuliln  —AiiiHp 
H«rfl«f.OrL|    l^Tf 

•7  Bur  <3t>"  '«'*  «r*ifiil  pfrrmBl— t«i«wT*BwrM 


Tb»  Utrl-  h\t»k  ti,  bi>iiiU*ilBi  tu  M».  4D«  <ir  lb* 
tftj  bMt  of  ibi^  Kb4ll*b  ir««UBr*i.iu  U«  ^nbj'H  Ibst 
hii*  f"ni»  tu  vai  u'ltiTT  |Hji»Mfclu»,  inioii  4iiliar«. 
Ill*  r^rB  ibArll  of  d*tlii>c  ivuvvOLy  bmiL  dPLukllx 
viih  F^tliPfliiU-.  tuA.pL;,  r^ihft  ili'it  i^iib  iirftdikBl 

Uv^"]D  <  «if]*   In    D'lialLr  rvrnftrkabl;   vtt^t.  Bn4 


(Henry), 

LKCTPKKS  ()N  SYi'MIUS  AND  f)N  SoMK  FORMS  OF  I.OrAL 
DISBASK.  ArPKCTISU  PRiSCrPALl.Y  TIIK  ORGAN*  OK  OBNEHATIOS  In  .^rn 
himUiiRi*  MUTo  laluioa  o(  Wi  pagu  ;  elolh.  %i  1-i.      (A'av  Hit^nt 

Ttl  luB(-*•'••'U•^TiI    npulDOou  <>[   'Iil>   •mlliaul  ,  ■nlhoillkilf  u      W»  nro  minprllri  luItiVn  iU<o  not 

ni^Ilcfl,  bul  V  otiiU'ti  Lajt  k>iir  p*i]  «<^4lr  «jth>»iil 
o.iunntO'llrnllili  liuul  If  iOiyi(f[nn.  »h..  |ir<ipi.>»  I-. 
ptHoL1»«  00  v^r"ri**[  (lv«p)>"—— wIjj>Ht"f  *r  itinf  ih^y 


.rfC4D  H  Bli  n-iTtbor  1PP]  t.ilinrt^L  h|1ukn>«4.  diml    eEj* 
Mjlq    Mil    tiJt    vrUinCI    LDBkc   BftltbhiE    'riMll     )it> 

«•  ibo  ftiil>]p-oi«  InJlCfttrd    hj  lliv  nilv  'jf   ilif- 
lb.  oA^'fl^  -.Miclii  MfiBi  jtiiit  i-Hii<l     Tb*  [^rM4-nl 
i(k«i>uB'^t*  tr^ncipAlIf  ^f  &aTPIJaalL*n  Bad  r*Tltl-»ii 
tli«  4Miikiir'*  Diipn«rtiiiB  iiaikt-  auiI  ItMariiB  uv 
'Qi*Fr4L<tt'«H**B.  «ii]«kj  Uiif*  Imhu  |iubLliib«d  (b  th- 
l1i>ii-  rar-dl'A^  ^'iiiEa»t»^  lEirun^fi  wb^ob  ebiBBvl*  hi* 
f  krir«  Ijhv*  p]rr4<lf  liov<jiii4!  UmliUr  to  ill*  ntillol 
rrd       I1  vl]]  b«  iwivmb'ioil  Ibhc  bi  E*  44ihLIk, 
ind  >  jtd  'tn^iiiT  uplriitf^rp  vif  iba  nkt'f<L)rU]  pUo  nf 
.«lfiiFijl  -J  t3V^\\\*-'K\i*  L(4ftluitbl  licltC    r*(rl*il 
E  iirfr«'mhlr    b^^  ni«i»iiA  r»r  c^i'^mAF  t«i>L]f   ttiba 
bdA**!,  B-»'^H]niu-iii>(r4E>vt  f«cU  Bali^rl  To  <«labrikb 
lb*  valup  iif  nifircbfv  1  u  *yp?iMli.  Tli«y  w^nld  ijul  lr< 
DA)t*4  ^r  «  MrHiQ.t  Utn*  mtf  ik«tiiul  nr  ibcri^urlh 
b«plf>   ilV">fmm/  --/  «K>Alf'#V     Tlia  "IM'   p«r 


'Bof  LbB  W4(b  Ub^ILb  kal«rttllb^laitcnBLiVB,Batl  ,  a   w^^ 


Mr  tJonrr  1^*'  fIu«T*iiAn  U«iiEit*>  lUlrmrleil 
rDn«h4Ll'nElnii  ^i'fti  lU^-j  Dral  «ppmf*4  In  lUt  bBC- 
ll>h  JutninU.  mill  *»H1  ho^Ulm.\f  mud,  iiurf  Dmi  Ib^y 
arrtiiUbUti^fd  <-1lU^^  ku  b<'»k  fnrrjj  \ij  mAU  in  l-Btf- 
tmtJ  bo*  ■  bJih-r  ftt  wnlor  fppnt^hoo  ■«  fl  •7pli^lofl. 
npbvFibkii  ibr  hnrlinp  *h4  hi*  *li'V«  m^'  ir<f  mo' 
inf*,1  rruU  ttT  r*"^  **f  ■iSkIr  Ab'l  *Air  *it.4Mt« 
olwrirvAiLrtn,  J*.hu  tlnni^rMulJ  b4T*  b44  nofcblrr 
iu,r  iu<m  r'Ti»«rii<fp11'>ii>  rfkivpirflf  of  |l|»  Jjciriii**  *> 
tftir^  hy  titf  i'ni\'i"Hf  tt  "i**kllv«l  at'ti  liO'liiIBi^'t 
IhBA  (b  r»*-<iQ*f  <«^  tt(  •  t*avM^  ^Tv-fc\l»**A*Ob** . 


H 


nENRT  C.  LKA-S  MEDICAL  ABI>  8URQICAI.  PITBLIOiTIOIfS. 


I,ea  (Henry  C). 

SUPEUSTITIOX  AND  FORCE:    KSSAYS  OX  TFTK  WAfiKU  0 
LAW,  THE  WAIiKR  OF  BATTLE.  TUB  OKDBAL.  AKD  TOHTf  BB.    ttt«o<t 
Rnl«rte4.    In  ona  hamlaonM  TVloiot.  ro;*!  ISoo-,  of  niaitj  6D0  pagMl  Diotb,  |1 

^ptnllOBfof  111*  hvmAO  mlnil.     l^nrpl-nAlVJi  flv^thr    Th*  falQ*»>  And  Ipr^ftdlb  vllh  wh\f^   ■ 
AotborUf  ToF  flAcb  iitltriirui.  thiiwEbf  >Ait  fv***rcb  out  >iJiif->mpKr4i]«f<  aiii**j  9!  ib 


ill  r*44  IbU  Itihili  and  v^^Bilot  lit  iekvhiUK<.-'Cnt«ipv 
Ifflt  ^aUHilJ.  Xog.  itm. 


'  t<M*l 

blil^T!  {Tiiilulri.  Ifr  •ticb  t<  I"  .- <st«4 

iBhllCM  L^»  Ihy  v?4k  vhliLartui;-^  '■      Vtl 

L*r«.«M]^r'>'it1i'<nr  iIli  v.>1imf»,  l^»;<  K-ii  ^  £^*4 
(  vhHIi  tif  llluilrnllun  Kit  >  riXkil   n'^T  "t  A* 
!••  vnrk  af  fnilodi  laqatry**  MrMlB  •><»lr>>i|pUliMaBliliil  imvoii  of  iici*  whwh  vili  nadwMc. 
polar*  al  oLtDLrtEj  Uv,  ''Sti|tarti kilos  And  ruFe*"  It'L^'t  iti^n  of  utvMai  tkla*  |«  tb*  hutvni*!  «<» 
Mtof  111"  IBixl  [•rnirlmM*  timiln  ■■»  b»ir»  IDKlsltb  ,  d.oL— tmiJo"  Atfiintop  XiliiW.  0«l    ».  IW* 
-t»«J^>«.U(-n*«™.Sot   ).156«.  j      i,,r,„„|,,,_j,„,„„„,u,.«bi«mil..l 

■•  t>iitb>a*i«ttMUul>(1Ifbiapaa«batiiina|l|h*lil(hi*IHlu*.  — WxrolMfrf  Soina,  mi.IW. 

By  the  same  Author.    (AnWy  fti?/;MArJ.) 

STUnil'iS  IN  CHURCH   HISTORY— THE    RISE  OF  THE  TBM- 

FORAI.  POWBR— BKKKPtT  OP  CLKROT-BXCOMMUNICATION.    In  DaiiIuK*R>}>] 
noa.  lolon*  or  &IQ  |>|i, .  olutli.  }3  7S. 

Tb#  •I'^rf  wmt   D«-vffr   lold    luor*  falmtj  u»  »Hh    ;]E<Efiry  |ib*aii1b«BOb  tbal  1^  bead  #f  an*  uf  Ik*  tnl 

Fr«4C*r]4>arallif  nrH;>t'lb<knjib1.     Wo  Llrjuhlrlnd^-I,    Aiiip'iciitn  hnD«^a1l•  aUolbp  irrlto«»lB*l»*Bf  tl*  Bdal 
ran  J  ditbH  «lDdjufthl«  a*l4  <aa  bacumiiaiad  wilb  ,<irti1a4l  bHX>k«.  — £"iid'Xi  JlAfhSW*,  Jaa  T.  Ml- 
'i"  '"'  «■••"■".  MonmnT.  •"^  |.9wai.-U*«n^      „,  |^,  b„  j„„,  p„,  t„aot  (a  bln.tir  »aJ  Alt 
Si-itttlitr,  arr   ISJC  Sonolry  kf  III*  »duiml.l«  unrti  b»  ba*  •Iliu*  •■ 

Mr,  ti«"il«nni  wan,  "SiBdlii^ln  KbuMb  fllnlfiij."  ■Mel«-lj|.>jtlc»)  nud  cuioala>iib]<ol>  W»  bail  ainadt 
fakir  «n*laln*i>>tt  firhkipWo  nnliollral  ll  ilhakAWUb  l»iid  nnaviiiiD  In  oniaotnail  bia  - TfaptialicWa  aW 
tbrao  lubtmi— iba  Tmpuial  Pawtr.  Br»Sl  ••'  Ftin"  aud  Ml  "HlVftji  at  ta«rdi>lal  rallWiJ" 
Ckarf)',  kbd  Kkf^JlniniinkallnD.  tli"  '«*mt  of  »hkb  Tli*  ppt'ipul  vtlhiint  lb  frjilT  a«  tdlalraltlal*  kU»rti- 
bua  paonlUr  (oiii-iinifca  foi  iljt  Bii(]l<h  •lodam.  od  <i(ila»lip«»-mi  i^v'"  ■od  in  ili«  ibpr»*<fca»*«  a 
aadLiarbiipl4'i]|i  Aprif^nl  U*w  kiVtikfioliwrivardird  ijualUf  t'jttfint'^liy  iM^Jiinf  la  irnprlraa  aaiban 
aa  ftant  W*  oao  barillj  pfcM  tti'to  our  nnoiUia  of  wllb  whleb  iliajraralaTatllcarad-— JIT,  r  /a^FBflf^ 
•nib  iruibiiiihi-e— »iib  vliii'liibiiun  "Saoardoul  P(|fh«f  Widlnfnr,  Jalr.  l^C- 
i^etibarjr'^  tbijnld  bo  iikiIuiIaij— iruboai  uauai  Iba 

By  the  same  Author.    (tnWy  Pvhtiabe^.] 

AN   niSTORICAL  SKETCH  OF  SACERDOTAL  CEMBACV  IX 

TUi;    CHRISTIAN    CHUKCH      In  on*  Landiiiima  ovUto  totaat  tl  M»  )««*<: 

tlolh,  $3  ii, 
Ii  rivibixaatDa  aiaclsan  uf  daUiUII  onaaoiaa' 
llona  ollllluB  uf  >uIh>^III1*>,  la  IhalmpailUIIlT  "lib 
wLlch  *lk  poAithrn  «i<urffa  wf  kufiii'inaiLLJii  h»»*  In^pa 
a»irehnd,  In  iDafuldnaod  ■clioI.rl>  (lul-li.ll  1"  'l'*"' 
)al*l;r  unft|ipFvuih*d  bjr  anf  «lrnllar  1r*aui'  wblcb 
baa  laatitd  tiitm  Ibo  Arooitf^n  pir**  lDd*ol.  Iha 
aarabir  i>f  fur<«irj  blvfAriCAl  work*  »fl>lph  haao 
•inallsd  It  ID  ihoio  panmlan  miithl  bo  t>adklj 


vmaiail  aa  tba  Bapt^^^aarfrrlv  Jtmn-  qf  ft^ 

rbui  lili  obapLat  aa  Iba  Aa«tlaaa  ahank  la  p«> 
IjhpH  tbp  n>rkat  HfOUfato  aAd  Bkk«t  aaltafa^ixry  aO' 
tuLiai  of  unr  ohb  Baforf^tloa,  aa  t4  lb*  iD*iiltfaa# 
otllba4^  or  mrrUaa.  tbal  c4qM  ba  f4«ad-— Qaar^ 
t>vfy  So«(n>,  Lnadaa.  Ot4.  Im:. 


4 


I^aurence  (John  Z.),  F.B.C.S., 
A    HANDY  BOOK   OP  OPHTHALMIC   SUROKRT.  for  ihe  am  of 

Pr^nlil-lrhnnrf.     Sariond  *<llliAn.  rafi^ail  nml  anlnrj^.     Wilh  nmuaroiLa  iUnalratlDad-     1ft 
'ina  varjr  hmidatima  oclnvu  tuliimo.  i-luili.  ('  00. 


J^awson  (George),  F.B.C.S.  Engl., 

INJURIES  OF  THE  EVE,  ORHIT.  AND  EYELIDS:  iheir  ImnedbU 

iinil   Kainota   E1lrM$-     Willi  abcint  k»na  bundrtil   illnvlralfoiM.     In  AD*  r^ij  liaiilaip) 

oDtAvo  volum*,  olotb.  $&  AO, 

11  laiaadinliabla|>ruikivl  bduh  la  lb*  bUb*>lu<  b«a>  MkM  gf  lb*  t-LrUiL— fvatfaia  MMlsainaM 
aajJ  U.11U1.  Uar  I*.  IM1, 


Li  Rime  on  VBLLOIV  PEVEk.  r..B<(il<rnl  la  Iti 
HIitorlFtl.  Palb.>1»«igi<,  Kitalacloal.  aad  Thara 
paatkpal  Rtitiliaib,  In  tvo  larfa  aad  baailaaiGDa 
OVtavo  r^Emu**  vt  aaarlj  IAO<l  va«va»  ul<itb,  tt  OfL 

La  kdciik  UK  rMciTHiixit     I  *«],  »*.>.. clflib,i)( 
««>  Dxaa.    FriM  t<  W 

■.tvriic'K'it  LIcri'KEi<>BiTHIPHia<'l<'Lr.«AI(D 

HiTiTubia  a<p  MauiriL  oaHratariiiif  aan  ICaaraaOB 
Fur  lb*  uaa  If  adTaaHdalftdanuaad  JauLi^'  pia^ 
ilHiiaor*     Jq  .>Da  tvrr  aaal  rovai  I'tma-  volnina. 

•iMb.d  iifl. 


Traua'tHd  iFon  tba  aaf^-Dd  adliliva  try  GuaBM*  % 
DiT.  M  U,.  P  It.K..  ki  :  adliad  br  K  It  HMa^ 
K.U.  f:ain|itiii»loIirfi  lartaandbiadaaaa* owaaa 
*nlnTii#a.4"iT»iii4ar  Ijrak  ^mt^i*.  vllh  ^larlr  iv« 
haiulrni  lljuiiiatloaa:  elalb.  W 

LKiiuiMxn  x*!irAi.  iir  ciiiuiirtL  PtiminL- 

OftX  TrfHialnTril  Trv-ni  tlio  fn"a^a  vllb  ^Edlra 
auii  lditlliuuB.far  J-Ciiuiiia  Uoaau.  M.U  Wlib 
lltBitrailoDB  aa  BMAd  In<mv  ^*vt  baadaoB*  •«- 
larA  TvlDuo  nfWI  pa|(> :  itulb.  •!  U. 

r«I»a«vrMai«taai«la[|i.eailt. 


^ 


•M    *(Ut*    ^ 


QEHRT  C.  I.BA-8  HKMCAL  , 


>ICAL  PUBLIOATtOna. 


1* 


Ludlow  (J.  L.X  MJ). 

A   MANUAL  OF  KXAMISaTIOXS  op^n  An«iomy,  I'liyHolojry.  .Surgery, 

PnctiM  at  HtJioia*.  Ob>ialrir«.  Mmaria  Medics,  CluRit>>rj.  PbinntcT.  aaii  Tbrripro- 
tiot.  Ta  whitb  b  k4dr'l  «  UiJical  Vrr<au\»rj.  Thlf<l  olltl**.  Ibnt..ugkt;  rftiwd  antf 
gnmljr  ai(Mii)*d  anJ  anliritpJ      Wjih  STD  illuflntionf.     Id  on*  bandwni*  m^sl  llmo. 

idlnn*  of  Sin  IniX*  p'K"  .  olnlh.f^SA^  Uaibir.  $3  I&. 


L     JJacliae  (Joseph). 

K    SURGICAL    ANATOMY. 


By  JosKPii    Maclick.   Siiriceoii.      In  one 

ToluDr.  ymr<f  Inqt*  imjHitiAl  qnarto  ;  with  'it'  tnrjia  nnd  qiUndld  plain,  draws  In  Ih*  b*al 
•liil«  >nJ  b*»ulifall;  cblnt*4.  eonlainiiiA  !>"'  Sgurvi,  mitajr  I'f  ihsm  th*  (ii*  •(  lift ;  la- 


IC*1&tT  with  aafiioBf  •iplniialar}  laUar-pr*n- 
fiMa  (U  00. 


lilranBljr  aod  hkadaoBidf  bousii  ia  olotb. 


arshall  (John),  F.B.S., 

ODTLINKS  OF  I'HYSIOLOGT.  HUMAN  AXn  COMPARATIVE. 

Vith  Aitdtlluna  V;  Prjicii  Uvnaar  Shith,  U  I>„  Prafnrer  of  tit  luritulxi  of  Utdl- 
«i»*  in  thfl  TTntt«r»1tjr  af  Pma*jifnnia,  A<,  Wllb  Dunnrou*  [lla*lnl*iirji-  In  nn*  l&'|Ca 
•>d  handiwrar  iHitiiTn  vnlnia*,  of  I  DM  pagai,  rialb,  IH  il)^    Irathtr.  ralisd  bandn.  $T  AO. 


■Uafl  Oir  TIIR  SATUNt,  IIOXN,  AIIt>  TKRAT- 
MK-TT  iir  CHILDBKn  FBVER.     I  toI   »•■>.,  dp 

MI.  t^lth.  •!  DO. 
MILLSR-n  fKIHCifi.is  or   sntiiKKT     risnh  ' 

Aibartcta,  l>ani  Iha  Ihlt4  Bad  t*TUtA  EJIabarfb 
,  fdtltso.     Idaatnl.  ornn  pu*^  wHh  tUeat*:  { 

[aluiii,  Mn-  I 


HILLRR-aPaiTTICEnFHrBORXr.  P«rt**s«- 
t<»a,  frnn  iti^iik*!  Eil1bbaT]|b*4ll1d&-     la  Aoa  vol. 

■'<•.,  tfaAi'i  y  }>»  rM".  «ii'i)>,  Mih  mi  «ti .  (3 1  J, 

MOXTfKlMKKT'A    EXroSITJOK    (.'f     TUB    >iHl»« 

a.NP  MMPTiix*  iir  niKfiSA.tnr    wm.  iw« 

«Xi|4l«IU  rc4iiT«d  pHUt«BfldBiiib«r4ii>«k]o^  vu^b, 
la  t  tdI.  na.,  oraiarljtuiiip.,  tlatb.  ti  ;.i. 


eill  (John),  U.D„  and  gmith  (Francis  6,\  MaD.* 

AN  ANALYTICAL  COMPKNtHirM  OF  THE  VARIOUS  HllAN- 

OBSS  0?  UBDICAL  8CIESCK.  for  ibf  Vp*  and  Kinininotiuri  of  8m<f«nl0,  A  ni« 
■dlclon,  r^vipffiJ  anil  iinpri>**(t  tti  imt  t*ry  1tTg«  nnil  hi>MJ<omff|_v  prlnttni  tttta\  ]Jw>. 
Volttra*.  of  *|iiiut  im*  Ifanuuml  p«EM,  itHli  J74  ■oud  ouu,  «Juilj,  fl ,  itrongfj  luiunij  jp 

'  Lf  tL*  in<ML  Tilii«M«  work  j*  U*  cI*«"  -if^f  pub-      M"t  u^'l  Sm^i?  J-^imfJ. 

Th*iDiif*1m(frw*(a4faai*ur  prHCtLI]nb«ra»rD«d- 
tfLB^ttaUiqi4>iil«4  wUh  IbnfkirtBAr  tiltfluiE*4f  ibli 
aa«*tQui<itf,  ihuncli  hf|hEr  initnifrlii^  wtk  Tbe 
wfaaUacLnACiiLjf  ia'<]|r'.ii*4i>p'<*'*  ■■>  I'^vlffi  trn«4|, 

d4ni  our  mftlivM  bli  «0Q<laBi  po«k«i  cvspHiaa,— 


■b«d  !■  lhk*<0i]nirf .     AiWipI^hfti"  lapf  D  rnaj*  It 
»rt«gt  i44f»rt  14  •qofi^iv  AailDmy,  fhya^utocr, 

i  IU4IA.  BJidCkvatairrlMaAtlMlffnBVUl;  bol 
i«  oi-vrfellif O  kAsvlABlly  ftilvdlB  lb*  bBfldh  vf  all 
«p  I*  ihAftilTHiit  III  "iitJil  and  ttmllbV'  TtJtiB«, 
wbiqli  l<4|nli'  A  fMn^lf  i»f  4nf4fH«  Tti*  ikfiillaaMDf 
lb*  whola  mr«  AdmlnlfEj  dr^wa  ■■dlLlo-trMsd,  Kbd 
"^'   I  Aiitfa4ir«U4  aiBlDftbtLjr  flU  JUtd  to  lb*  ^nlafal 


feligan  (J.  Moore),  M.D.,  M.R.I.A. 


ATI. AS    or    CUTANEOUS    UlSEASES-      In   one   bPaiittfiil  qnorto 

Tqliiirn.  with  tuiiiti't'lj  colmaH  plitat.  A«.,  jirMaDliag  abuul  no*  bundrttl  Tarlftlai  of 


piayfi 


I 


Idling  1  WtlUam), 

L*jlMnw  tut  '.^KtvUtf^  *tf  !St    flirrMnrfw|fir>  Ah«p<f  n/^  ,#■«. 

A  COURSIv  OF  rilACTICAL  CIIK.MI8TKY,  nrrunirH  tor  Iho  Use  of 
UfdUil  mu-UnU.  Wiib  Uliuirilionj  Prvm  ib«  Pourtb  ud  Kaihad  Lsedaa  Edlllon. 
In  aaa  Daal  rojial  lliao.  raluna,  oloth.  tl, 

air  (W.  S.),  M.D.,  F.B.C.P., 
,\  TItRATISK  ON   THE   SCIENCK   AND   PRACTICK   OF   MID- 

WIFBRY.    In  oaahundinnianiXBinTDlain*.  withnxialbuLdnd  illasliaijont.  {In  Prtii.) 

irrie  (William),  F.B.S.E., 

lUE  PHINCIPLKS  AND  I'KACTICK  OV  SUR«RRV.     Editwi  1.t  John 

liEiLi,  M  D.,  ProfcHOr  of  Buiftrj  In  tba  Panna.  Urdital  (.Villr^.  Swffon  la  iba  Pvaa- 
ajrlnni*  HoaplUil.  J«,  In  «n*  xrj  hnndiiiin*  «iUio  rolBBa  of 'SO  pagaa,  with  Sit 
Uloauatioat.  «»*lh.  %t  16. 


I« 


DBHKT  C,  LEA*3  MEDICAL  ASD  SCHniCAL  PDBL1CATI096. 


Sparry  (John  S.),  M.D., 

EXTRA-UTKRINE    PIUXSNANOV :    ITS    CLINICAL    HISTORY. 

DlAOfiOFlg.  1-nOOK0@13.  AND  TREATMENT.        lo  w*  k>P<Uon*  ooUfo  tvl»* 


vK^nllUC  %*rTy    QiEir'li.  fit    tllk'  uumF-f    "t  r»<r-    nik^it 

m^m;  4a  itpqi.  ith<t«i*<r  i*ii*  in  Tip  tfiilu'*!  rrrpip  iJK^mT 
Jvcl.  ti4r^«iT  Ibvk<i>li-ir  Euiii:l]  fur  uliiiff  ^v  fe  irl«*r. 
kt  |krr*'ijt  i-nrfllMr.  raiTLniii)  lb*  ni'*v^iirll>  BlE'RHttpg 
<^u1  ol  iH»iuv(MiiK  ^cr^  tlh«  cliBu*  — /'frtTv^f^M  JAif 


J*  3a. 


Ilivhrtitit 
1'Il1<  viirk  It  Fmkvt  ut^a  «a  nul7«l*  of  fit*  fcimlni 

u  fill'  PkiilL  atf  tia>  IUru  'J/*A  nantf  ^brTr  A>pr««r» 

Uv  jkiirivl^  Inow  vhlph  DMCti  t.^-^.  --  'r  -'■ ^ 

tbi'  JuU<r  iitil  luduaifT  fihlUlnl  In 
EhvnU^lu^lL  nifl-SMUHof  thv  Vlirlil, 
Dlailof   pi*fi4«nr^.  or   •'■-  ti    . 


a  wi^l  Irirtir  flali  bj  lima  irf  iha  pr«r»irt4>h  wbu  b*i«    Ihv  titJguai-    Tha  *oi«-  h-  >  ur^-  '-f<>-^> 
rtrr  linm  tvflihl  n^tpR  ba  JhJ  vlih  thU  «1  v*  of  naaA,—     Atu'T(''Ui  iTifltJhul  lUrnt«^«,^J^K>Jit( 


parrish  (Edward), 

A  TRKATISE   ON    PHARMACY,     Ot-HfjciMfd  m«  a  Ti-ii-Book  for  the 

^ladflDl.  upd  MA  ■  GuiiU  for  Ibr  Fbjttt  init  aikI  Pbarfnoiivut^l.     With  hub;  Forsnltt  **4 
rr«>iin|j|M>a'^     Fvurlli  KilUibii.  ibofiUiflity   Etiiwtl.   hj  Titoujiii  H.   VTiB^^nK     ta  oat 
bftndKLiDi*  ofltavo  volume  oT  V77  piigct,  wUb  ^bl^  ^Muiiriiiiont :  oloib.^  frV  :  W«4ti*r.  |4M. 
(Jii#f  Unmi-\ 
t}t  Dr   T*«frUb'i  crviil  vork  na  plWTiiHf  n  nelf  rrteonwDd  ihtvorkp  vol  aa»r  ■«  f  tarviBfii^  %«i 

hU  iTi^rk  ■<!  wl^  VI  W  rqKJiiUiD.  in  ({kl>  fourib  tA\- 
OuD,  Die  lil|(1i  >rAD<Ui^  ^r  «xi^lii'0<r  vtiivli  U  biMJ 
■tt*]iLV<i  in  |irt«iLiaa  dJhI i>(f»,  uii>iar  ittv  piK|4>i>hL|i  of 

iB^rnV'Liitnci,  tutairlufcEiiAfkKfvLDttk*  ftirAti^ni'iil 
nf  ib*i  vvtfA]  ptrtk  vi  ih-  n>fi1(,  und  i  hr  ■dilm^i  I'  fi 
naob  cia*  lunJIai-     Wtiti  ibo  iTi'idlBCi»4L4>E|a  iJi  it*  4f' 

phA'niRCkvL  *Dtl  Hif  Njt  mutual  v%\tif  lu  ■*»/  prh<    '  ^^^*  ^'^-  '^'^ 
llihiii'fi  i>f  jjittlLcUA  dcatfuatEit  ri<iitl]ijirlila|b1a*«]r 
wuli  Ujv  lOiftriiiafmifkJ  prAjxtrBimn  ni  ibt  «r(kt«t 

Tbii  i*i>rli  U  amUtfillf  pr*gt|(i*|,  ■oil  b4»  (b«  m* 
fli*rli  of  Iwibf  r444Bti|*Aiid  iul4n*ikirf.  vhlt*  U  |>r*- 

hubcT  It  iTLll  con?*/  vi^rn*  idv*  i^f  tli"  Jl^irrhTLij' 
wh^flj  ljHi«  b*#n  biniLnivi")  npoQ  ir>  riodnrtrnv  «b<q 
w<t  nii-uii-iD  I  111  ibrrQ4r*  o<*  )«*«  r't«r>  'JMifffu^^r 

•<*«I1E'|]  lUQKlmitubll-      ill  CPUDilliidb.  »4    bwiiiUj 


laii  lu  lb*  muhlmd*  ot  ■Mitetl  ycaftiilj^brB*  «b» 
4r#  i>bU4Cl1  C<^  Vi'lVpuvaA  Ib4ll  WVfe  hAJlciv*  II 
■  fll  vtqr  bold  Kb  buaaprd  iiEaaa  an  ttnw  uwh  fcj^fc- 

J*:*  ^ 

With  Ihfttfiiir  raniBtkBWbffiuiiI^tdBiiitftJ  |W 
VL>rk.  anj  baf*  iiti<lvfibi  Ib^i  ||  mitl  BfllMuft  lu 
Mirk  ri-i^mBnuo  a-  «  i^xi-bik^k  fvi  lb'  >ib4««i«  abJ  ■ 
■orfc  of  raf^r^mr*  for  iho  rnor#  #iir*n««4*4  ph^l- 


IVrbapB  oft*.  If  ooi  th*  m-***  tuf  *■•■ '  *'jflfc  *pa« 
pbttfflACj.  vblvb  LB*HF;»-Brw  i*  i«v  Ta^i.b  ■«*- 
MQUff .  ha*  tfpatiALBr]  U-tn  iha  ir*t<>*i  Uan«  |<i*<«. 

OBdfuL  *ufkDr.r«r  |k«r>i»*«  in«i«lr  1oc«i  iii  ila  teb* 
Tb«Ak»  tiiirii<yr>i^4tViu»r<lNlbi  uf  klr-VrL4C4a.«^  i^t 
pi-iltmiuoDt  rdiiiou  <jf  -i*im>b"  bft«b*<B  laaM  tv 
ihv  pnhiU  »]ib  aU  ibp  niBiiLrr  *■  j»fri«i«  nf^u  »«- 
lb^r,iiii|  pPFb4p«  uvbB  fit*  VurB*  Tvf  ■  da**  aluV 
M^H^d,— jU"iffoti  i^Mm   yiJii>n^(kf(    l?^  IMC 


pavy  (F.  W.).  M.D..  F.E.S.. 

A  TRKATISK  ON  FOOD  AXU  PIKTKTICS,  PIIYSIOI.OOICAU.T 

AVDTIIIlBAriil'TieALLV  ro>SlDKKi:l>.    Ib  una  hiiD<l><'Di*oc»To  loUoi*  cf  MWit 
GliO  |>agc(:  dlotfa.tl  *A       iJ""  lltm/j/i 
tit*  pratfai  book  It  i  r»«nli  of  b1>«ott  In  ibl«    >  ainirr  »Iii(h  •!..».  ihu  ih*  •nit^rii  u.. 

■"""'""  "'^"  *""""'■""'"    *-■*—---     r,>iit    fttfU    *0(1    lh*vr<*»,   loit*irtar   vLiJi    ik* 

airlkluf  vi^rlnvdu  &uil  ik*  Oodnctlobp  *n< 
<b»r»fruin.  fl  .•-■ii«  1..  niDjai  >•  kK  iimifMl..^ 
tad  >  (iMt  baaeli  o^*  ^|  imfrmM  ■•  ihaiat'HV 
uisDor  nr  kl>«Mk,Hiil  ibaa  •oko^r  *IU  nodj  lia 
pain  mrtnal  ban*|  dtftiad  raliuU*  laiitanln 
Ibr'ariiiTS.  aBd  ullbini-  ooHtfatllf  It  a  'I  aelf  ■•*• 


fir*4*B'>ioo'-  Id  Nllihiilbf  fkcEi.  and  blk  )itdcm*bl 
larrHEtfliiJK  EliHiD  laan  4ul«ri»talac. •■  wpU  *•  • 
fitcl\VM\  (iFim  tr  iJL  bal  raraj^  Ibai  wa  hav*  bjid 
offarad  ii>  a-ii  (iiocL  ptaeMrHT  loforn^aM'Jb  la  aa 
Mva^A^lf"^  maudar  a'  u  dor>a  bf  Pr  Taiy  ku  iba 
pnafldl  iBl  lam  •—.'■««  Rfm'ill'l.  Jnl>.  |S71 

9»  inud-ro  iraaltKOa  ibiaaDbJaivi  tiailag  kHiItiI 
In  Ih*  l:n«l(»b  iMUfoaira,  l>r.  Tav^'a  wvrk  inppii'* 
a   vaal  *Lk«b  k«>  b««B  r*tj  urlanalr  fat1,aad  lb 


fiii.   bur    bavl    la  1  n dU|iaai4M«,  — "ka 


By  the  same  Author. 

A  TKKATISI-:  ON   THK  FrNCTION  OF  PIOESTIOK;  its  Pisr.». 

DEm  isn  Tuiiiii'iiiT.     Fiom  tb*  (IviMind   Limlnn    Bditlon.     la  on*  handaoan  i*I»mk 

,  mull  oeMTo .  «iuib,  SJ  tn 


i 


■—^  *— IV^Vk  II 


J^oborts  ^William},  H.I>», 

I'KACTICAL  TKKATISK  ON    UUINARV    AND  RRNAL  I>I8> 

Basks.  Iii«l«dlnjc  Urioirj  DFp*«iU,  llltijiirfttfdbjii«ib*rDaici*#«ni>El  ■ni^niTingt'  &«o 
•&d  AiarrioaD.  rrom  lbs  S*cun<l  RaYif#ri  nr^A  EaUrgtJ  Laudun  l^iLUloa.  In  oii«  l«td« 
ju-l  hMn<l*ome  oeiftro  toluol*  of  At4  pH^i  ^^^  *  c«l«r«d  pUu  :  olath,  |l  10.     (£dW> 

t4  ihe  «•«•  af  ibfi  04>«f1ix  «r  Afa«rtc«B  |kr*cii<l4tt- 

1b«fu<*  lb  rwUlinu   in  illfcfB-Jil*  anil   IrAKirii<-ai  at 

ihm  \it9w%t[tAi\-yti'L  •^(  tteat*  Juttt*    Hivfl.  II<t49«.  Hi^- 
4EI.  t'ro<it,  40'l  «  Uoni  af  o(b#r  v*|l  kuova  wrl^af* 

itoo  *a4  hj  va|L-«tKu|ad  •air«vLkC*-^^ »«*««* 
/ohm  t/Ji*^- 


51r«  v'"^    '*  *'1l  '^'>*  b*  tevB.  U  very  rQDplV4» 

ft»4  lire  »*«fiHr  la  HhL'b  U  h^ultv-ri  ci^rrlrcl  mill  !■ 
IB  ilip  hl^t'ii  4l*4fi>4^  •titi/t'l'^'y      Iti*  <hii'*vtr'> 

y  in«(ru4f<]]i^(  AppmtAnc"  lh-;r  pr*wul  at"  illu*^ 

'  fvniiL**  I-*  *&■  iij  •trcu|lt  FvUviupinrbil   lu  our 
I  Hr   l(dtvrt«'B  wft-h.  kn  oiftiftmlaji  hn  •4biI- 
pM*«iM  ■<<  ill'  fifp^vfiE  «inj«  i>r  kciuwlf-tf*  uT 
ffydlf4«>**.«bd  >.<  A  Mftf  ■flJ  i*LLmbt*  iillda  [0 
Ib»clla»ta1  a^ivjtwr— ff^ln    M^t.  Jontr. 

Tth»iBiH4<viapl*UaaiJprUtl«4]l*4«tliv«ptarv«at 
4L-*t#n  nbiiv4«XjiBlaa4,    lit*  (4<ujUr|jadaff(aA 


l^atnsbotham  (Francis  H.)>  M.S. 

IK  niiNriri.K.s  and  pkactice  of  obstetric  MPiorciNE 

land  t^arjFVTT^,  ^n  r«-fcr4fic«  tn  ih*  Provwaa  t>r  P*rlurili<«n       A   Btw  and  tnlftrfr^i  adUiun, 

^thorwitrhTjr  rim«»4  \>y  ih«  anlbor-     With  ad.LlUum  bj  W.  V.  KflATtHO.  U  D  ,  FrofMHr 

of  Ob»l«trkJ.  e1«..  In  tb«  Jtflerun  Hedlanl  C»1lv*^  PbiThiUtfAtb-      Inifntlnri;*  vn'l  Tmoil- 

•onto  mporlil  odLavo  rvlum*  of  A&v  |»B**-  MrTmgljr  ti-iurtd  Ln  Irntbar.  ^Llh  ra^ttj  buudii, 

«lth  tilt*  FAor  bauirifnl  pUtn,  ftnd  nnmftrouj  aooJ-auU  \n   tba  t*il.  ooaUiuiaf  m  bJI 


infi 


iT^»  ^T^EV  f»F  KIDWIF£RT       With  N«l«>  ] 

«d4    l^^JdtnaJ  |]tii4ltai]oii*      »-<cn4   Adi<rlDas 

•d^llta  ^laa'oliifltr  uM*T«,  i>Ij^|1i.  tf^pA^a^f- J^  I 

lltPt.V  .*rll>OIU!y  *  Hr3H5  \5lT<»Mr.    b*  I 

tl»p>1.  v^'h  Xari^u^itif  A^nlLiLnm,  br  Jo*<rK  Lainr,  < 


M  l>. ,  l'u-^**mttf  of  X^wftfinj  li  thfl  lT»1tf  r-M/  nf 
PfnaajCrau'A      Ci«ii]|ir«lv  in  ivo  lar<4  4fUvu  roL 


Imitb  (J.  Lewis),  M*D., 
A  •'l*\<TirAL  THKATISM  ON  THK  DISKASK!?  OF  IXFANCY  AND 

CHILDHOOD.     Third  Eilllion,  Bnlar|C*<J  and  tboronjcblf  rvtli^d,     WUlk  l11u«iralloni  on 

«<f"d-     lu<atm  b«fi'l*«ma HVd '  vi>lqih«rif  73(1  |Hifa*  :  rlcftb.  %h-,  t»tlb«r,  %t       iJint  Rf^tiif  ) 

Tb«  cmlMikl  lUPCMi  vhtcb  Ibin  «urk  hi^a  oj^hirteJ   h*l  vnflutiMc*'!  Iha  anllmr,  in  pr*|<ArU|f 

bli  tbfrd  «ililinn,  to  rMidrr  h  4T«n  more  wnrtbf  thnn  bnrpiofnrp  i»i  lb«  fttr^ir  of  Ibr  i*rt>lr«if<ii 

' .  hu  Waan  iburuughly  raviiad.  Hnd  ^^rj  ff<i»ni<ltiiibla  ■it4l(!bn>  bAvo  b*rii  uj;iil«  lbnfiji{hMit 

T*  ikC««inipo^cilf  lb«f«  tb?  v-iifume  bni  bocu  primed  In  a  iiuolJer  \jpr.  lo  At  lo  pr*T«nE  nnj  no- 

teUt  ioci't-i"  in  iU  liu,  nnd  ii  in  praavuttd  in  lb*  bopn  tbiU  H  muv  iillaln  lb«  poritlon  of  ibn 

^Amorkaa  tut^Vouli  oa  ibiA  Suiporinni  (It-parliiiBiil  of  mertlc*!  icltAc*. 

Tbl*  vutV  Cork  AMAbO  a*  All  iiutbiiti(>  froiit  lunr^l  i  IjIjIihI  rKbk  femunic  wlttcf  II*  cliiaa.iiit^  ibv  prmml 

now  aniJ  «i*rT  ^Hii  |qt<cv']r<l  in  'liiilititii  th*- .  tittrlati  will  n-uBrm  >nil  vhl  inlr-  rptpi;tmnn.  Ilnilnif 
af  vbl'b  ti  ifME.  i*  >lp4tr*'ii4  ft  kon-t^JkH  fTtui  I  hi't'it  IpmiifhE  ii[i  Ia  ihi'  prfi-ol  nt*r%  (f»  i|tv  ntp]il  mi- 
BifntviltrKiK*  HfT  ftL-j^amiil  in  Mtv  iuvfv*>|>*  tfdllbiii*^  i  •»«**  Vf  u>ptkkal  "^ti-Uf*-.  i<  I*  llhC  l«-«l  vn<^  tu  iiiir 
.W  |4taf->i>al  HtldlllEnt*   io^blcb  »!■  trt-ii  aii<l  wMrb  |  Ijitiju^v,  ou  t\*  mtjtv  fl  iv\-iH^  fur  Uib  Am^rlMd  pr«^ 

•r#*bai>iri.*.i<  JK.IH1"tU,  .-flfp'-r-nkiinl  unjiklriBllKi  Dr.  fflim^- IH--*— Mf  CbHJr*n  i- p^Uinl?  Ih"  mi-t 
*n4  rMb«hi-  iii-  f^i mit 'ii^a^r  i,  coh-nUriMT  i«»rh  ,ilu,u*>  wurfc  cm  lb*  tuMhO  ir«*led  tbur  i|»  imv(l> 
«..ir«  In  .Mull  Ibci.  c,TH>*r.^.-niI  a  jr^l  ■m-.unl  ol '  ,^„„„  ^„  i.««»Trt>  blch^Lf  •lib,  Ir  M  rKll,  kI.c^.i 
»r*j  ^<w^kttl  U'rt*m^i [-h'Hi^l.>nii>ktl'<ir«lb..r  ItU    y,^^^   ,,p„  *.HRnr,.:   »  >bfliiU    l*  in    ilr.-  buoJ*   t^r 


n*cf  UiTi  tij'Mt  ijiiiiirviivii*!*!.'  iLiLiI  tuiQirf  liiv  Wat  «t11' 

«n  'hipi^r*  fi(  Lb4>  ^uhjivt  wi  b*vu  iiliij>  fB'  n^J,     i1i# 

vrrpl^**^   "f  '^ftiKi 'plokl  nipiHnijIlv-,  fuMiLinl  aiK> 

br  (hr  viivi  pari  ifii  irvrv»ual  'itpfrlirun.  \»  itlui1rtiTk|ir 


IfWJ 

■inilrlpnri^HBuf>4ylviif  thr  vrlEloirof  Oii-nTiihor  v%t^ 
<li>iii-  ■'^  •hnijM  bliipl  iM'  V  b(p  UjhI  buih  -  I'u  JM- 
1l<i'«n  Ainlltllr  »AunDav4Th**CrTLlncEii-tHiU»a-l 


ItlcBi  I*  111*'  i'ry^li-'W-'^.U'   Jtnilib   b*- *i¥»»ii  li  *  n.r^^,innn-rt  *- f.o««f  »Ii"<-0  b<^i  iinb  *Mrb  wt  *« 
■ul  |kPr|«rkiW.  »lrkli  «]U  u^nV.  n  of J.-^lI"    ju  ,  .^.u.iai^i  _t\„f^.  JhM   XfU-t.  r,'T.  Ifi7(i. 
rt(T  i"llb«'Fnr  iltpi  l^miur  nlifiouv      Tbo  Lhri'llMi         ,,       _  ^   ^     _,         ,  _.,  ,,         ,      .»  .    ^ 

"^f  l^aullKf.a-  phnl^lan  au>)  B.u*«1i-tu  U.  «v<FrtI  L    '"^  "Hrl  fc^ltl^n  uf  lhf»  ra-Tij  t»iunr.|r  *'jrl(  U  m.* 

tv  Iba  laM.  ar*l  b1'  virV  liu  kE  ^mv  ibnr  rirxriii'Dl  mnl 


aw%6  Sur%  /f'fftfVr,  lab.  I^C 

Ttwr*!*  BTf*  avwttrk  on  lb*  illfHm  a<  Infuirr  nml 
eblklHrpfiri  l«il-r  JbUpt^l  b  iba  uviaar  lU*  jif<>fr*>b>n 
in  tbl"vHhlrv  ilkbo  iM'ontf  M  Ifr- HmKb- n^  p««Hnl* 

Af  Ir  of  *MiDi-}-L(lii|t  — ,\'<-a-  U'f"''*'!.  i>]ar-:ti.  IfSh 

Tbr  Ibrwar  tOllbiu«  of  ibU  iwtk  ban  fltan  II  lb*  J 


uf  lim  -ibwt  ir**i«-l  of  f>'f  f^f  f^!->r  hmi'<  v-j  rioti«i 
r^'^ibi'JJi  ifctnlriTTbC'-Biilnjil  t'^ttr.  whirl*  UhIt  t>r>ii;alwl 
til  i^liliJ'll'l^  fip'ni  In  ^ii^m  i»feTt4nf  th«  lOuiiTry  Tbr- 
*rllrk' aixfO  i1l|i^>i>i'<i^i^- ■''''^^^"^■^I  1^1'  lAr»>i  t|i;4i<Ioi>^ 
iii*iii*  In  ibd  |<aib44ti^i  artil  trtnrrupnT  Lpf  ll>bl  'fr**4)  m^, 
n\fv  irbkb*>  IhI«Jj  mtni.-**!  irur<oiiii[r>,  i*  |>prii1larly 
iTtEtrr^Eioif  i*'  "Vtry  (iriuLilil^UiT.  Vfa  kIuiUj  ■hlpomv 
rbi>  >4anHlar<i  vk-rV.  jip.^) 'ftivrf-ilLv  iatmiiiupikI  It  (o  ««ir 
Tf*M|pr*  n-  ibp  Sf'l  "II  !T(i'»ubir(l  lik  Ok-  rn.-IMi  l-iv 


HBNKT  C.  LKA'S  MBDICAI.  AND  SUROICaI.  PCDLICATIOKS. 

,tim  (Alfred).  M.D., 

TUKllAI'KUTK'S   ASl)   MATKRIA    MICrHOA;  a  Sy»li;oi«lic  Tmtiw 

00  th*  A«Una  and  tife*  of  Utdli'lnal  Agtnt*.  Iacln<l>n|{  lh4it  ItaNripliatt  tai  llitlur;. 
Faarib  BOUIim.  RaTiuil  ■»)  RnLncvd.     tn  loo  Inixa  >nJ  tuadMiiiw  6vu.  <«!•-  at  (bail 

The  f nt*  bnln«*<l  bj  Iha  aollior  on  tht  r>vl>lan  of  ihii  fdltmo  hu  kapt  tha  work  aal  •(  At 
markvt  {'IT  Dakriy  <ifn  yavn.  an'1  bni  ie<*r*Mv'l  iiaqiia  aViml  t«i>  bunJrad  and  flt^  P*£*a-  Xot 
wllhiUixll^  (hl>  *nIarj(Eiaao(.  (b*  ptica  hv  bran  tctjil  >i  tba  firntr  ttrj  aodaraia  laU. 

^toapTdinLdval  raaiuio  ot  Dr  Aillta't  ^vai  wfrh  iji  mAtLvct  ooMfnlnc  nmfiltaJ  a«i>rv  Tii  ^~  T!^i  u 
-^"  — 1  •■sia-  li  11  IWD*^  bgl  lu  loareloi  !• 
THlflff  r.>ni]4rtJ  vjth  Ilia  dlwriipiDftMuv 
vbkli  L>  •liuwu  li^  Ik  auibar  lo  ih«  dla- 
H4MAII  a  blh  tqbjtf<i4,  4ii4  tthlrh  rAD^artUa  troti- 
*.lil>i7  «mila  la  iho  nlok  rwiu.  Tlilt  IHallH^  II  II 
liu  nol  alrvdy  laliaa  Ihch  ttUoa  uf  tVratra'*  Ifaroatt 
voluiQ**  ab  mtirrla  mfdiiA.  muat  nUlmaralj  adpor- 
aailn  llial  aliitt<'r«Tp  H-rprk,  *•  TiftfibK  4JI  tit  laaralcf 
aad  bolac  hI  Uta  ttlaa  l\iu«  rn^f*  pnii^tlmE  ADd  Inor* 
hfalLjr  up  (alih  Lbii  ibPlalx'iilLei  nl  Ilia  ilaf  1 1  r->U' 
lailcara*  a  *>jrl  ikf  ^nf7<L-v[ipt1la  i>u  lUa  vuHacl.  aad 
I  I'lxuvJ  lu  a  !(•[<>  a>  l<i  ]!a|ii  asd  binillDi),  iilltlbta 
|Ii-[  a  bu«k  titi.l)r  (■.  bti  in  anBai»a[lT  (trarlad  10,— 
[Jttn.  J'rarf  tlloair,  Jao.  lilt. 


"par  r^cttUnff"  ib*  work, 
ar  pi 


1= 


riDI.  bT  !*,»  ritaOMloi  a(t 
aDl^ar  ba»  UrJ  iha  prufaHiaa  tu 
fmi1p)D>.lirlhpAarKfD)  railataa,tuif  oil: 
anil  Ituol^  nl*4Fiiuia  atfih  a*t  aj(' 
naitlrd  l>7  «bj  uihar  Lu  III*  EnKlJ'b  L»e]  , 
■  ar  laofUHfit        Tlia  ni'^laanLcat  *JI»?uLI"i'  1>:3 
*ofuvlr  tutlalaalfia  wpti  t  a-'<*H  BlfMI  aai  fAiJiaKi 
ar<hap<ibll>hat.— a  Lauit  Jrnl.aia^Siirf.  Aa*-*  , 
Dae  l<?L 


Waao«lBV<d*allaBU>afl)altlaaf)k*Ultrfa<IWt 
aTTblamhiain^ntl^AiuealPvJwark  tl  kalba**ift 
uD  Uairila  U-ilio,  la  whlck  IkanpawMia  A*  frt- 
tnMrlljr«uf]iIiir«vJ  -  lbr<  Inara  aaLaial  ¥t*lafTWfn«i 
Oallf  brirdjf  iu.fat»t4t.  Tu  madleal  pnKUIlataai 
itii>  »  i  TK^  ul  lUbla  aasatplloB .  It  ■•  vaoliatil 
biiV  nocb  <if  Iba  •l(ha>u(  Iba  lliual*ta»r  Sawni 
1l*<1tD4ba«b'^ar4adani*4  lai^lbU  book  TbanlW^ 
•b^i^  a]<iap  T-iuli1  inftha  II  ir«Tib  pfla*«»Alaj  hxi  11 
!■  put  a  iii«fafuin|il1ank>u  Tl>a  vrlrar  flaavlav"  ■ 
^oml  ju4ciB«nt  »l  blaawa  oa  i^ffaaJ^wln«aaaal 

E^iiil.  i>r  Tl-*npa>"**      *'•'  pa'r«"a  of  pnarto. 
illtd't  buoli  l>aln>Ml  uhlH|«aa«ara^'Utrf  af  •■*#< 
toatioD^  aiatilnf«l  aad  adastKa.  od  Iha  acalaaa  ai 
a>a«  uf  mailialaaa^l^vfaia  /«wf,  iia<-  Sl«  I 


Wa  cun  Iiaiillr  nilioll  Ihal  II  hla  a  tl»l  Is  Iha 
'  miJlllloJe  uf  lla  ellalliisa  aaU  lUn  fqln»—  it  II.  la 
ia«*rtli  luiacllDlaal  hl>tnrl#a^  atL'1  «a  Infltt  a>*l|(a  II 
I  ■  ^»ljic*  Lh  Iha  pli/Bielaa't  library;  nut,  ludfi^tt,  ai 
■  firM]!  rapta*«atLb4  I**"  i'Iw**Dl  alat*  of  kgnirl44^ 

lu  pbai'iiiHcoHl^Dam^f-.  Urn  aa  Iiy  faf  III*  ibu*I  fvui 

IFlala  trail  IX  apuv  Iba  tllnlcal  isd  piacllcal  mill'  i>( 

■  ba  i)aaa(luu.— Aoalva  iVaif  anil  ffarotrfal  Va»ni., 

Nut.  Mal4 
Fur  alJ  wbo  ijaaira  a  cunplata  wart  oa  Iharapaa- 

(l«t  aad  laiEirla  taaillta  (at  tareiasca.la  taaaila- 

Tuliiai  uaillao-laial  quatllaaa.  a>  «all  aa  lit  Isfut 

gwayne  (Joseph  GriiEths),  M.D., 

F*^j/Al?Jin'Jn?uucAcii^  IkIH-'  UrU^i'i  ^itH'r^iS  lt--aj>1ti.ir.  At. 

OltSTKTKIC  APl[(HUSMS  FllK  TMK  USK  OF  STUDENTS  COM- 

MBNCi:<0  UIDWIPKKT  PItACTICR  Kaonn>l  AnafloaD.  from  tha  Fifth  aad  BaaMad 
LuiKlon  S'lilion,  «Uh  Ailcliiinna  bjr  B  R  tliiTi-Hm.  U  D.  Wiib  tllsitraiiwa.  1b  aat 
naaL  llinu.  (uluiue.     Cliib.  |l  li.     I  l^l^/f  htutil  I 

gtokcs  (William),  M.D.,  D.C.L..  F.R.S. 

LKCTURKS  UN   Kh;VKU.     (S«  p.  7} 


1 


tHtTII'S  ntACTICAL  TSKATIIIK  "K  TltH  WA*T 
INQ  umUikSB^OPISirA.ICV  AK;>CillLllKOO[l. 
Ib  una  Sio.  Tolmna.  oloiti,  %liO 

STtTKOKS-  I«TBnDDCTrt)»  TO  CLINICAL  MEOI- 

GIHH.     Ib  aea  aaTiiiaf*  Ifion.,  <iti>ih,  f  I  2^ 


•i>i:aK>r  <i»  iu!iua4:ixa  tin  ornss  omj. 

TlO.Xb  OF    HIXOH   tilIlta£KT,     la  oaa  Uai 

•oifln.  ti  tit  rt .  »ih  IM  lllaairBUasa.  «liak. 

*1  M 
8LADE  0:1  DIPIlnilRK. 

alnlb,«l  £V 
SMITH  OK  CojrgUll prion  :  ITS  KIRLT  AID  ■«■ 

HEDIiBLBfirAaia.    I  raL  (to.,  pp.  «il     « 


Ib  so  ISsa.  ra>«*>, 


■KBY'S  OPRRATIVE  srR'lBRT  la  1  -I  «to  . 
•Mb.  ar  oTar  «K)  pa(*<  -.  >llb  aWul  IM  iroud- 
eata,    ntL 

giDtth  (Henry  H.).  M.I).,    and  H°i^^<^  (William  E.),  M.D.. 

AN  ANATOMICAL  ATLAS.  illii«tr.iti»p  of  Urn  Stnirliire  of  ihe  lliina*' 

Ruiljr,     lo   nne  *ulii'iia.  Inrj;*  imgiarinl  nulnie,  ololb.  mtb  aboBt  all  hoMlrad  •»<  Hit 
bfiiullful  tsuna-     tl  SO 

Xuko  (Daniel  Hack),  H.D., 

ILLU^rriATlUNS  OK  TIIK  r  VKI.UKNCK  OF  TUK  MINI>  UFOS 

TUB  BODY  IH  IlBtLTll  AND  UI^KA^S  Uaatjoad  lu  illkaltaU  Iha  AviUa  of  iba 
lma£iiijitinn.  In  una  hiimlxtnia  iHjt^vvci  rnluma  ol  4IA  pa|EH.  Holb,  (Jt  tfr.  ^Jtatt  /itwW-l 
Tlia  nhja'-t  nr  iha  anibor  in  ihia  work  hna  baan  tu  thnn  Dal  onlj  iba  vffcal  aT  Iha  aiad  ia 
faniinennil  In^anilfvlnic  J<>aii>t.  hutnlm  ili>euis[l«riitfluan0a.  bbiI  iha  oi*  ubirh  ma^  ba  Badaal 
Iha  luiBfEnntlon  nnil  iharmaliona  aa  tbempaolie  oeen^f.  ^l!aIIrrt■l  Ittt*  b*mrin%  upoo  thla  aiatda«< 
hftva  louf  barn  fainilinr  lii  Iba  prpfaxainn,  but  nv  allampl  haf  bif1iart'>  baan  iBAila  Iv  coltavt  lad 
■jraUmaiita  tbaui  ii^ai  lorenitir  IbacD  nvnllablc  lolbapraaiKluaai.  b^  •ainhKuhinit  Ihataaaral  |A»- 
nomrna  upon  aroiantlBo  bniif .  tn  Iha  andan«-ir  Ihni  laconnn  to  Iha  gu  of  laKlliiaaia  infllri*> 
Iba  Qiaana  whteh  buva  baan  tmpluj^d  »  imcca^riillj  in  oiiii^  aj^taioi  nf  fiuBchary ,  lb*  aylbtf 
b«  producad  a  work  uf  iha  bighaii  fraabnaaa  and  Inlaratt  w  wall  w  sf  panaaa**!  SBlua. 
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J 


HKTIItT  C    LBAS  HBHICAL  ASD  SUSetCAL  PUSLICATIORS. 


» 


Xhomas  [T.  GBillard),  M-D.. 

A    PRACTICAL    TKKATISK    ON    TIIK    DJSKASES  OF  WOMBN. 

Poarlh  BdltloB.  tnUrgvd  ik»d  ibfivoD^ttlj  lUti*«d^     Ih  vne  Ur^*  »ad  laDd*oin«  aet*t« 

Th«  aufhrir  hn>  tnKtn  Ajvnur^it*  "f  lb*  uppnrlooiij  affnrd^d  br  Ibv  aaLI  fnr  anolbitr  *di1ioo  vf 
thif  woft  CO  T*iiiJTf  U  wofihj  ■  cuDtiiiodDee  <-rih»  T*rj  i«u»rhnbk  fftvM  nkb  whipb  U  hu  l>**n 
r««»W*d  Krf  rr  portion  hu  hHQ  tubjvM^  to  n  «nDf<ii*nlinni  rvririon.  ft^d  do  labor  b»  btto 
wpftrvd  l«  amh*  tt  »  onfttplatv  Uvilb*  «o  Ih4  mini  adtftnotd  ooiidUioQ  of  iin  impiiTUDt  tob^aaL 

Th]*>Dlfln**f  PforThuiDft»ln1ia  r«ti>«(|  rurm  >■   rnqd^nu  In  ftaU^TAbO  fordbU  mBaii»K 'u(Bc»*aitj 

ol    kU«T-HUir    inJ    ]-*lh»'LLj|[r,    v^lbiiar    p4Bd«ii<u*    ^47  Ihai  lajr  v^v  wbv  taftrnfcd  lo  i>«bt<  ■  t^chii 

dtvtiifilf  (br  itni»llA  and  illlBri]ii!*>'>?ikBPh  a^^t%  hfia  villi  b  idEdut*  p*rii»jil  »i  \h\*  h'i>k.  «u4  \h*\ 

Hob.  vlibool  wv^tT^cc  kri'l    Pk«|iti   n.tuunr,  aad  *oir  uiic  w]i4^  lutfc^lrd  lo  liP^p  i|jDir4>*-"tfy  «abord1- 

l*la«U  r«Bp*oii  kiraFk<roi-ibTvf  c4BnilaBrii,lfiHl'  nM*  »  t«B«nJ  p^'^^c"* *buqW  h«lt1l;  fail  |U  niiTS 

ffkiC  lb*  biKta    r*f«rd  1b  «bl4b  life  dlkOct^Blabtd  U  i>D  Ihisd  for  fuinr*  mrirmocv  ^JT,  T,  Jr«d-  Jouni., 

OfaM.  ^nsrn  .  on.  JKH.  Tb^Bi"'*  rilivawt  *f  Wrrnaa  1-  ou"  of  tt«  fe« 

fttlaruoxlj  wr  tro  oblT(H  f*^  «'■>««  ttrUoiii4Mt<  hokili*  rt^ ir^l^it  hjAnrrtcan  ph7vlvUb•v1t^  rt^na^a 

riirlv«7  utl1««  *ir»«**c»[li»Pl  awnili^and  \u  eubrEO'  "'  anffcuunl  |>ni*»      F***  «urk>  Id  IIiq  GiicJlab  Iiq^ 

•loatrnqM  mn*'lcihai^ft*4  i«i4fh*r-)f  ffuvmlorr.  I(nii4<'  ^iiaitl  LI-  tti-Jx*    pnr|4«'  11.  ■^h  l*aE>bnD't for 

fcBib  dtda»ll44Bdfitaluitl.l*ruf.  ThuiDiiBtaaBt«ti4lii'  4iadttBUora  tifrrtaf  h"<>k  for  pn4ht><iB«ii^     5o 

ljlBJt4B  tl]BL*Adf«'K|i*u|i]fJ]Efentri/rflr»,MD4l»**b  EUtAlT^]    bOut  «  f  4l  l^ubMAllBd  Tft  lb|fe  (0041*^  bfe»  ■ 

a^fbop  b«  oarUlnE/ hB4  lb*!  vlit  nnotDBLBiid  iiv<tr-  vIdM  Bafop>«a  TtpaL&Tlob.  ^  OHrJuBuff    CUui*^ 

ir«din«w*  — Jib   /avf-n^  q<ti*«|t|Ti«,  Vav.  1AJ«,  ^nt    T.  IHTI^ 

Tli«  iHlMl  adLtloa  of  this  Wf)I'kcrtir«  laiE-b'wk  Jl  ataodarit  aid  BlibOil  tlustcal  nork  01  lb*  lab* 

"laloa  IU«  rfirollil  «lt'acf4f»  vbkb  rvodarvj  Ibc  Jaal  \'j  ai  omlaarfl  Ifaarivaa  ^b*lriFl«ia»       W  V<U 

*Brt1««r  ku  dfHCvnUjr  pu^iiilar,     ]l  P«  'Ell J  pra-aml'  d«aarr«fei|ii  ^•a^n\mti\j.—1lfUi»h  MM   J*fUm-^  OoL 

a*D|]f  ■  prifElf*]    tninimt    iDifi»drtf  [«  coarfjr   Ea  .  4I»  11T4. 


Thompson  [Sir  Henry), 
,      LKCTUKKS  ON  1HSKASK8  OV  THK  UUINAKV  ORGANS-    With 

^^L      llliuitftltona  on  «<iDd.     &r<opd  Aiuarjpan.  fr^m  Iba  Tbird  EnglJaA  Bdllioa-     In  ona  D«»t 
^H     '  ««Ibti>  *«iuma     oloth,  SS  3b-     (iViw  Awify. ) 

B^  a  ibhbft*  i^   til"   ttpnirriipltiri  nrian^uirnf ,  ih*  ^vrj  nnnfidfrahla  additinoi  of  Ibo  aqibor 
hat*  bf«ii  aacuiiinif>dAtrd  viib  but  lUtlfr  inoraaM  uf  ilir.  And  tba  wurk  bv*  brtn  hafd  at  \U  tot- 


Tb*aiiib(ir  lairtll  ka«ira  at  «qa  ttt  I  ha  b-*i  and  I 
Mu*la'lv*B'4  ABib'Tlii'*  itD  i1  *•#«•*!■  <^  iha  urlba'j 
ar(«aH  Tli*^**  vbv  fr«4  ilik*  tii>4*li  TaiiiiL>[  fall  1» 
«4lmHT  blm  Aluoa'B  (abftrr  ■n'l  h  wrlt«r,  for  Id  ob*  I 
baoilraif  to*!  ulnAif'dT-  w<il  l^xl^il  pift*  Tt'^  fir#*  I 
a*  a  fmrt^iiy  clear  aad  ravJibla  I'aaUM  tpon  rba  | 


dtanfoa  pBTBttarlotblapoKloBof  thaixtT"-  «n0- 
pIkdHx  vnUkprababtlmlfl  tu  *iit«Bi  in  attiv  iba  (mr- 
ph>**aorfnv*I  ptk^BlcUb*.  andabvv  Ibatn  iVm  «*J  ro 
iralB    fe   privlifi!    hBuir|ad|i*  of  lb«  aBfaJacl-— A«> 


By  the  tame  Author^ 

ON   rriK  PATHOLOGY  ANP  THKATMRNTOF  STRICTUHK  OK 

^K        TIIK  [THKTIVBA  A?cr>rRiyAlt^  FlSTt'LA.     Vttih  p1at«i  «nd  *o«ii-PUtt      From  th* 

Tbia  etiiMlcfil  Kof  k  hai  lo  longb^en  raoO)cr1ifil  >a  b  atiindjird  uuiborLlj  on  Ita  perptaitnff  tub 
J*CU  Lbdt  it  tboutd  bf>  randtf'd  afiniUfibU  I"  tba  Aoia'iniin  i^ttttrnm'tit^-  Hariitfi  pitjny^  lb* 
•dtinlBiTB  of  n  raarnt  raftilun  nt  Iba  handu  of  ib*  Hulbof»  tt  wiM  bv  fuuml  Wi  |firii*iil  bl*  lat**! 
v1avi»  and  to  be  on  »  lovtl  with  lb«  moit  rectnt  bi|vhdi>*  of  turjcirnt  dotftiee. 

Wfili  a  w*rk  «4ij«pl^  a«  f^  avrb-rfLlr  api^i)  fbr     l*4fl*ar  »bJ  Iba  aulborlty  of  a  maalit.  "f  oaa  «b 


Tia  a  ir^irk  >f -upafarnfai^ni       1'|i#  (Lkm[il*iiDnL>iiDA*- 
Artviuf  aBi^lb«Tfd»lloa  vi  t  wtnk  ti>«0i>  au-l  laT<«r- 
abl^kaowal'j'ib'pFDtvBBEvb  »  ihl*  b«f<ifv  ap.Hiini  i 
vraara  a  dninfla4  fvf  (I  fram  iboaa  vbo  ■runld  ktap  , 
Ibamaalfa*  V4L>  up  la  Ihl*  dtpafiflDBbi  ofaarftij  —  i 

AT-  tvBltf  Jf-r/.  JreAlBM.  f*ti.  ItTO.  I 

Tlia  «aHj«i>ta  aia  trt*t<4  aritb  Iba  pratlalaa  of* 


l*>r»d  hi*  art.  *nd  yav*r  Piiliu'i)iD'r«B  pra«rlca 
•  xpf<n«nfv  laibanT}'  Obn  of  ihaahur  m^rtuof  Iba 
bnj  ik  Ix  1i*  bnoi^:  wbat  iba  auflfor  baa  (o  aaf  la 
mt\4  «*]|  a.ad  ciihciaalT,  iha  rihlqina  uT  ]*••  LbUB  l*B 
baadtatl  pBf*i  foblBln^Bf  Oiar*  (bun  la  Udnx  Ib' 
«Ua««* would  ht  dPlnlfi]  Villi  Ovf  or  «Lk  lin*dr*d 
of  tfurdA,— <Maar^»  Jf*A  /tmrB.,  April.  iHjfl. 


By  the  lame  Anthor.    {J'ff  hrn^d^) 

THK  niSKASKSOKTHK  PUOSTATK.  THEIU  PATHOI^OGY  A  Nl> 

tTKKATW  F.Nr.      Fmitlh  Edillnn,  Rui.nl,     In  '>n»  •■i)'  l>rincl»cim»  uctnui  vulumr  of  XH 
pHf^ji,  wild  Ihirtfva  ftlhtr',  jrljtln  AnJ  enlondt  apt!  iriDniratiDni  on  ifond,     Clotb,  $S  Z& 
Thti  Bif  li  ii  tiFii);nttrd  In  Rnrlnnd  u  (h«  Itnilm);  snthurll;  <rn  Hi  tnhjinl,  >nil  in  prr»nling 
It  l«  th*  AiD'rioMn   prnli-atinn,  ii  i>  h<)p*>l  ihiil   it  will  bt  f'lun'l   n  iruilwDrlhT  »ad  tiittilaolorr 
fgiil*  in  Ih*  KMlnitnl  tt  an  uhtiruri  atid  lupoiinnt  cIm«  ol  aBKiloDs. 


Bii*  BUI  MT*vo  vslsB*  arw. 


KfM" 


HSNRV  C.  LKA'S  MBDICAL  AND  SVHOICAl.  PUBLIDATtOKS. 


Xaylor  (Alfred  5.),  M.D., 

PUISONS     IN    RKLATION    TO    MKhirAl.   JITRISPIirpRNrK    AKfl 

MRPtCINB.     TkinI  Amtikiin.  tnm  <ti*  Tbini   it*iit^l  Knittttb  F<tlti(i«.     ti  «b»  tup 

Qui  f#«  ttorilp  fer«  veqalr^l  lu  Inlruducr  ibii  rrjluuip.  I|  la  hm$*A  bh  Ifea  tiV4  pr«t)t«»  i4t. 
ll«D«^  bu<  Lir*  coippleta  ftviiioa.  rrnd4r«(l  neotHBrj  \tj  IJma.  bai  i*Mr*r(Hl  Ll  inw  m 
Ai  ■  tulr.  I  b«r«  uwHl4<l  a  J<jcjipi»an  Hf  1ho»  p<tLr<'tiituj  4iibtlit»t«  Hblph  hmf  P>u  biiWn* 
ltii*D  ri»  Ut  tDrvflinllMU  btfoft  our  I«tfii1  uhbuoitit,  «p4  whieh  sf*  olktivi**  of  Itlitt 
l(>  ibfi  prur«L|lQii,  in  ihort,  o"  th*rr»rl«r  ft  ill  pfFTCrirt.  th»  to^^t  of  poUfifii  b«J  bMo  mtW 
untr  in  rrlHlldn  lo  HvdtifiiJ  JarlHproil*Dc»«nd  ll«dic&ii«,  sdcI  nj  fallf  u(b*fl]iw*«l  nj<lW|iial 

TTi«  prM'bi  t«  b»t«4  o^M  thfl  i*a  pnT|aa«  «4I< 
IIoib;  ''tnc  lh«  io0i>l*l4  r*fl*ii>D  r*adArad  iifcn' 
Hry  b/  itmn  !■«■  •I'l-awtttl  U  mw  ■  u'W  wutk." 

Udw^nd  t'l  kaqw  To  rt^rvroiic*  lv  lli<i  p«w  atlLlluA- 
TIi*  V4<kt  inf  LiiU  ftoEl'Cir  At*  ■[ri>»4jj  Id  iri-  mfrar/ 

Ivt  nird'vi>-l*f»l  t^ilruun)'  rtTiJ  vliai  hum*  itvlf),  vu 
ll;«l  «ll  tl'tl  I*  fp'iftlr*.!  lu  itn  hiiL'w*.  iN-.m  Eb*  i-™- 

prAciicdi  fhiTjrf'f.  tnlT  rhriti'  p«i1*f  DvUA«ali>iitiLf  a* 
0Im4  ■■   k  I'Uul^i  iti't  ir«  da  DDt   iTiluli  It  *arTb 


infrlvitltniff 


■  *J 


l^u 


wbllfltodfJiaur*  11144  «aoaii*««  iB 
Ddv  ■diiioii.  anJ  i»i  tiBi*ibki«i' 

bit*  -huWfk  Nihl  Ua  JfhfllftI  «Mk 

I>r,  Tuflur  \m»  Mvstltllir  Wat  .^n  it-«  cur-*  i« 


a* 


UXiUi   "I 


By  the  (ame  Aathor.    {Ju^  /uueil.) 
TIIK    KlUNUII'LKrf    A.NO    PKACTICK    OF    -MKIUL'AL   Jl.'BlSHRC- 

DENCE,     S«cond   BJitiim.  fUii'PiI.  willi  nn<n*rnut  IlluDlmtlBU.     !■  Ivo  larg*  •awn 
tsJnmic  iloth,  f  10  ^  I»»lbtr.  til 
Tblii|<ulwork  la  aw  tivognliad  In  Kniflanil  ai  thafutUilBOil  aan  ■•Iboritalii*  itMiW^ 
•>»r7<l*iii(ltDtnt  of  llaluporMiit  lUlijcDt.     Id  Ujin^  h.  la  lu  ln>|Fra>td  lara.  b*fa**tb*AaHk 
out  protiitnoci,  tb*  |iabll*b*r  Iriul*  ibal  It  *ill  omuiu*  [Jk  mm*  poiUtMi  lu  Ibl*  egonlry. 


By  the  sune  Aathor.    [L'lMif  I'ubUthttl.) 


MKLlKJAl,   jritlSi'KUDKNTK      Stwiilh   Amcriwn   Kdilion.      t-^diti 

Jirlls  J.  Rnrtr.  M.D..  Pfof.  n[  Mrd.  Jurinp.  in  ibt  Tniv,  d  I'auna.     lu  ua«  Urn  a«un 
TOlaiD*  nf  nurl;  VUU  f'^*''     ni>(b.  t'-  »»  ;  Uklbir,  (fl  Oi>. 

T*)rl<>i  •  Mrdlsl  JniiiptudMm     We  lul^lil  ■>«  wall 

if  I" 


iiuilsrlvVf*  w  'pt*k  viLh*  mvrLl  <if  CLllEj''*  I'Jutd 
luf'.— '.*'rii'ii>'  £(^^1  Mtfr.  Oel.  IB.  1»:). 

LI'lIs  ran  li«*<l>liii]  Id  otatl  hx  ilr»il]r  btrn  •iLi) 
<jr  lbl>  uagilitil  «-i(ll  or  I'r.  'TtfUn't.  A>  t  Diiimil 
II  )*(]Aiii>i]«**ift«  iJii4E«uiik|>r4b«a4ilT«4nAbi.  iit«*i- 
lai  fuliriJ>'i1*n>4P<l*  vri^**l^<^alt»f  uvilkli*  A44 
law.o  IVilrrn  Ltinft.  Xat.  IVL 

It  U  liri'iA'  i|gF4l1"a  i]tiiink»>lkl[r»1i<f]ht  v«l]a» 
uiUBl  Hl^Hbln  nk«uilBl  'jf  n>"Mf*L  JfLrliliCfldnllC*  Ifub- 
l-«T^*il  Ju  4ji»  ]4Ui;ll>li  Uuiukfu.— Jita«r   k/.'»ni0j  4^ 


ll  ■■  •i(<<a»iii>t  •apiinBffci  iti  uUaVit  sufUii^  j 
In  IrtiliMf  dl  It  ir«rk  i»b  auvAeal  Jiirt»|wj«cf»  t^  li  * 

auLlliff  ■■!*>  )t  aJiBUBl  iiblr«rB«llr  ^  ~ 

h«4l  vulbiilijr  OB  lilt*  «Li>0l»]tr  II. 

IMa  |inliir,  Itp>v«vAr.  wfwilt  'By  Iti 

Tajrlor  lo  It  Ih*  *Aftf4l  idWia*)**-^  .    j.^  J 

lav,  ID  ^u«rtl,  Kiih  «li]<[k  wf  ~  <'4M| 

407  lta|iiii|4 —I'll   ''r(>i,  Xinnl    ..    . 

TtLl*Ual*<lHtQBilf  lliT  lf4«44l  U|>ItW(>lj  iW  U4  1 
«f  *U.a*  II  4i'QI>lil4  lliui*  lllBI*f14J  *»4  l«  >.fh*4  Iff  J 

to  rb*  krtti  tipwa  «r  ili  ■Dih..r  ,,  ^ Bi.f ... 
lutBilltlaB  bI  liii  I'll 
of  III*  Mnuaal.  I>4.  il. 
•4trill4ti1*  la  hla  nik>.J.. 
JUomt.  Jan.  Ut  lilt. 


kmer 


XAoner  i.Tbomas  H.),  M.D., 
ON  TMliSIUNS  ANIHHSKASKSOPI'KKUNANCY.    Fimt  Ar 

from  Iha  frooncl  Bnil  <nli>ri[«l  Kngtiih  rdlllou.     With  Tuiit  ciluod  (tlalw  and  llluair 
i»ll  wnnd       In  nn*  hA1]i]«ou«  vaUtiu  rrilumfl  vf  abpDt  AOO  p«(va.  clatb,  $4  3^. 

By  the  lame  Aathor. 

A  MANUAL  OF  CLINICAL  MKDICINR  AND  PHVSICAL  IMAO-l 

KOISI.S.     Third  Amariffan  ftDiu  ib«  xiiuDd  LunduD  tlkton.     la  «••  kMI  •nlu^a  1 
IIbu..  ursbuul  311  pagra.  «Ulb.  tl   til. 

■a*  By  raCtrfiic*  i<i  tb<  "  l*r<iB|-*<:ii»  «(  Joiirval"  an  pif*  X.  It  olll  b*ft*a  ifcM  (hi*  awt  mJ 
olhivd  ••  a  imiaiuoi  fat  |ir«ou ring  u**>abiDrlb«nt>>lb*  "  AHbBlcaii  Januabor  *■>  Msvil 

SciMMCMt. ' ' 


HKSRT  C    LBA-S  MltlllCAL  ASD  SCBOICAL  PTBLIOATIOII? 


SI 


\ffat8on  (Thomas),  M.D..  etc. 
^LKCTriU:^   riN  THK   I'lllMni'LKS    and   PRACTICR  op  I'IITSIC. 

^^B  la'lt*^  Kngllib  tdilkn  KHIud.  «)ih  ni|i|iiiei».  iit<!  Mifnl  humtic-l  IDailril^nt.  hj 
^H  Ulnar  lUniviioHiic.  M  L> .  PtDtvimir  ef  H^jri'i"  '"  ■>■•  Unl'tiitiT  "f  P*nR>;l<nBU.  1b 
^^         (Kklncg*  unil  likndnni*  STo.  nil.     Cloth.  iV  Oil,   Itslhrt,  $t\   OQ.     iLalrly  fiimtbttt.} 

Il  (•  >  >atij«il  firc-citrilalallull  inil  (>TI>>»tr*l-     1h*  rnslliipiiru  In  mltintl  tnif  tttt.—Mrlt,  Jbd. 
M»  thai  Mr  rti"in<u  «  IlKiD.ilurliiKapgrluaurmii-  '  Jnun.,  mi    It,  IMI 

Cri<l»  lawan,  ifiw  ■  l"r.(,  l.iorl^o..  »biI  iiiii-I  h,  |„,n,f,  ,„  „.  w,ii  ignsc  lid  (njonlrifr- 
•ariMa  fnr'»i<iaa>  mm.  bIiII*  niainlx  lull  p,,^!,,^^  ||..|  \,  u  .urt*!}  Bxuoif  In  ■>•>  mat* 
BMxIUfl  nllila  lilgb  oialil"!  fccollrtt.  a(.inilj  Ijaaa  ,,,,,  „|i  »,i,nii„B  n  ||,t  .B«l»l  ailTiaUim  of  lb* 
•jilnj.d  lb»oppoH»eltrtn  •■I'in'll'l*  t-elux-.  11.    i„.  „«,  pr.tli.B«.<llni>ua     " 


•  bvr4  rhoriUNb  rvrtaluo  ihtm  vat  pHt«nitrl»  Liorin^ 
tba  aailiM  and  bnidar  pirti'd  ^'f  lit<  tiri  rarofullii 
paaalctfl  La  nvjf*v  tom*  of  It*  movi  lEiEr.eal*  and^iu 
|**fV«JII  ^aiKvl<>ltl«al  afjil  |>r*f1>val  H^ii'«1loit>,  r^ar«. 

bM  rftr«lT  t**'^  atfUBFIvt.  aiiil  UBtvI  auipaHtd.    tVt 


Tka  BUIhPr'<  laocnn- 

KUb  viiDj^ifal  fi>r*ail«  *l'.'k^"^'^*  ^"^^  ax*lE'<t  aK' 
iravrdJDH'T'  Influadc*  vf  ar  lk«  laal  i  TA  fa^qm^atta 
^.rphylclnai  J1l>cllDlnl4f*r>lpl<.>ua  <>(  BDtl  dia- 
rtafta  bafa  cit^*l  ^aao  *(|aa1l#4;  aoit  v*  «M«  aajra 
a(  :a«d(  kia  «iirk  «-itl  tkva  koAt  la  Ibe  faiar*  Tb« 
vnrk  WILL  ba  xnnib:  bj  all  vha  appiaclaE*  a  ifHl 


^ells  (J.  Soelberg), 

^^   A  TKKATISE   ON    DISEASES    OF  THE   EYK.       Second  Americfln. 

^^B  rrt'in  lb«  Tbitd  and  fUvl»4  London  KdUlun,  wilh  Hddillcm^   tIluiiUiil*4  wllb  »u»rT«» 

^^B  mffr«i1a£4  on  «Dod»  nod  ail  oolorto  pt&lH.     To|r«th*T  wub  Brt««tlont  rrom  lb*  Tt«t- 

^^H  If  f^  ^^  Jnfftfrmnil  Sa«H«na     In  on*  Imt^t  A»d  \trr  bandhoma  ovlav*  Talsn*  »f  snrlj 

^H  fO<l  pn«*#:  tloib.  fft  DU  ,   ItMbtr,  •«  00.     (/-4/f/y  /^-t/uAA^l 

^^^  Tb«  voniinve*!  demand  Trr  tbi»  work.  Wb  if^  Ei}|-fnitd  and  iWit  country.  i«  rtiftcUnl  eTidtDifa 
tb*l  ibaavlbo'  bu  fncrfvdvd  in  bin  ilT-jrl  l^  mmiiy  villi  m  h  r«a*i»imb]'  n-miJitB*  a  full  prBtitKral 
^iM^t  of  ii1iblbj>lpioTogT  la  lU  mo4(  modflTn  atpri^lr.  ubU*  \Uv  t*n  firr  t«(jp|itcd  *illtlon#  hua  on- 
abl*il  bho  In  bia  rvirUioBt  to  mainUin  i<»  )M«i4inn  ahrvaM  nf  ibe  lonvt  re4-vnt  intVfif|{HLion*  aa4 
IW|>tai*tii«nlK-  Id  agmln  rtfirlnlln^  i«.  a¥Ofj  rflijrt  b»  Wfn  mad*  tw  n^nyl  U  lbi>r'>uKbl>  lu  Iha 
wami  of  iho  Amvrl^on  praaiitiontr  ^wrb  ■ddUionii  a#  itrmfld  dfiirnbk  hnfo  brrn  Iniri^lDofd 
bv  th*  vilkt'^r,  I>r-  I-  MiuL*  Hh^H.nnil  lb*  aumb'ruf  iLluidrBtioint  hn«  Ufrn  lAr%wiy  jnrrvjtM'd  Tba 
IfUportmiL^"  ijf  t<rt-tv|>^i  »■■  an  nid  Uf  dlafbotia  i#m  un^Ttrjnll^  arkn<i"Udfud  ni  tb*  pr«i*fti  dftj 
tiiM  it  *r«pkfd  fMrrrial  (n  lb«  ri>tDpliit*nriih  of  lh«  wrb  ibnt  tb«-v  tboulil  W  pdd«d,  nod  of  lb* 
ftDthor  reeniuciiriidi  thr  ma  of  Iboar  buTb  of  Jaafr  and  of  8ii«lti'n  Un  iLlfltrvol  iiurpritin.  M^lao- 
tloiii  bni*  bitan  Qiidt  froBi  ancb,  jo  that  lb«  prneiUlonvr  ua)'  hn<*  al  oomma^id  ntl  tba  *rflM- 
anaa  Bri-«iiarr.  Alibniiffh  dolargtil  bj  on*  bitndrvd  pDEfafy  K  bng  bten  toUinvd  at  Ibt  loffnar 
vary  m^dtrHt*  pries,  randvrLni;  It  one  ^r  tba  eb*kpcat  f>i^uin*«  bafuia  Lb*  pr&fp**mD- 

M  all   tbft  BHiDaraot  lirkll***  ob    Eha  *j«  fblcL     lt«  dkHiirtDl  ■qt|f*tflaar«  ti^r«4  la  «idlA*b>l7  [frae^ 

'  tiral,  aiid  ih*  Ol*pi>ii1us  t^f  *arjiut  ilfv«  a*  toda- 
l&ilft.^blrh.  fatdkbltialt  nUbi  b«r4>:hai^c1m.lLht, 

Qvlilmr  ilpi^  n'>r  ^ppoMDDlif  (u  iHiily  iLe  abbleel  al 
laarb.  ><  ft-   HiimA  u  ^aalbla  anldaA,  — MCwik 


nOvifiiDnad  t*it>rlia««arialpit<!Ttr(ofi4r  vhawlkfivt  ' 
!«•  lau«  «H>nir(hUr  ulibc  *■>*«  ha  rtriAle);  vtit  b« 
cii]Lti<l  -ra  I'l  flT*  aa  nptalOD  abom^  If  i>dL  1o  tmi. 

alinpla.  aad  htrki^hiruriTKriJ  .  (bt  maBD<T  ^a  Vbtch 


|;^est  (Charles),  M.D., 
fliari'^i'-n  111  (U  /I-k^pUaI/i'T  5l'et  CJllMrv*.  4V 
I    LF.CTLniKSUMUKIHSKASKSOFlM-ANOYANDCHII.PMOOD. 
Kifih  Aiuaricnn  rruip  tba  >lilh  lailtcd  und  ■nlnr);iii1  Kiigliih  tdltivD.     In  dikt  ln'gs  and 
r  hnndiaiDc  kcisvo  roluise  ot  (:T>  pagri,     Cloib.  (4  10  ,   Imlbir.  t&  &0.     (JHit  Juvid.) 

\^  Th«  c#nUtiUpd  Jttmuhd  fur  Ibia  wurk  tin  bfiib  aitlaa  af  lb*  Allaiitl(<,  and  i4a  traDflalion  into 
^HiDiin,  Franch.  Ilolian.  Dunlab.  Uiilcb.  bu<1  l<u»iuti.  ihcitf  ibul  U  filJi  >al[a(afl'>tilx  u  wnni 
txiaci»ivalir  fak  hj  Ibo  profaationr  Tbnr*  li  i^rotvabTy  no  idho  llTkn^  irhi^  onik  »|>cfik  oitih  ilia 
aalboitlj  <l*ritail  frum  ii  nuire  ailepdrd  di|>rria(ii<a  llum  t'l^  VTrjl,  aiki]  hiK  itork  an.v  jjfaaaalt 
tba  mulu  u(  uaatljF  IIIOU  rcoordad  caief.  BAd  ''UU  poit.mniceiu  caniulnaliuBiaalauiad  tmuiMtuMiK 
•aatly  lO.Udll  eai«i  wbii^h  bar*  inHad  umlai  hi'  nuri-  In  thi  prapnrulion  ot  tta*  fiHiDt  idllloa 
b*  bm  ntnilUi]  muoh  Ibal  aiipaaiait  at  minor  i  in  pur  lane  a.  In  atilar  Ui  Bud  rai.ni  tnt  ili*  intn.dnii- 
l^oii  '}i  uJUlUonaJ  malt*',  a&d  Iba  toiiua«»  ithilt  iboTougblj  r*iuad,  la  tharafor*  out  lucrtaavd 
malarkdilj  ld  tita- 

By  the  tame  Author. 

LECTUR1;K  on  the  diseases  of  women.       Third  Amwicmn, 

from   Iba  third   Lnndoii  adktioQ.      la  ana  D«at  ootato  voruma  of  abi^m  AfrO  Ixwaa*  cluUi. 

(1  lb  i  laalbac.  (4  ty 
Wa  bav*  la  aax  of  11.  brtaffjr  ajd  d«cl4adlj.  tbat  <  aod  Iballt  ■pTampa  lir   Waar  a«  Iba  f-'eUt  priNcna 
It  h>  lb*  baai  vork  an  Iba  aaojapl  iu  aaj  laafo^t   ^  -^r  UrUiab  ol.aiai/i«aalbHjra.  — iir.fAA-  Jit^   jimrwaL 

By  the  same  Author. 
^     ON  SO.MK  m^uKDRRS  OF  THE  NBllVOUS  SYSTEM  IN  CHILD- 

^^k  tlOOU^   batnK   thi   Lumlamn   Lrgiurri  iUli**rad  at  Ibe  Kujal   Culitg*  uf  Pbjrlaiaa*  of 

^H  fconduB,  In  MMrdh.  1871.       -    ■■  ■-  •  ■•     -■   "-■ 


I 


la  oaa  vuluwa,  iiDal!  lluu.,  olitb,  II   Oil. 


n 


HBKRT  C-  LEA'S  UHMOAL  AKD  SDBOICAL  PDBLICATtOSS. 


■^finckel  (P.), 

THE   rATIIOTiOOY   AND  TREATMENT    OP    CIIILUBEP.     A 

TrHtb*  tat  Phjriiijuiu  imd  Sladanu  Ftoa  the  SmooJ  Oamui  KdllMn.  *llb  kMlUoat 
bf  lb*  uthoT.  Trmiilairii  h^  Jihr*  Kt\D  Ca^mwiet.  M.U  ,  Cliaicai  U*««i>Tcn  Pit- 
«i*M  aJ  Wnmin  in  Han  >i<l  L'filivtiilj.     In  oat  bnnilioiu*  uctai*  «oIub*.     |  Jh  i'mi.i 


\(^iUiams  (C.  J.  B.r,  M.D., 
\f  ilUains  (Charle*  T.),  M.D., 

I'ULMONAKV  CONSDMPTIOK; 

Wllk  kD  Ad^71U  of  Ona  TboaMa4  Com* 
Tolana  of  ahoui  3&0  pniiM  :  olulli.  II  iO. 


SaM*  vtllltpMk  rraiD  b  birr  futiprfiioDr  f>ip«r1- 
■aM.  ^sd  ■  #1UHr  «T447  of  tha  morbid  profv«Af  !■■ 

Ottod  11  to  blm>«tr.  and  lo  ittalnpitrttnctnf  ihriob- 

Jnct.  ID  inboilT  U>  rw*>  la  ■  iniarilo  vvrk.aiul    txB  G>tI7  r»n 

w*  ar*  (t>f  ihu  b(  tan  iRampllaln^  Uil*  tatf,  | 


CbTuaanpAMB.  ibwfAflit,  aurf 


Im  Xalurv,  Varii-Ui,-«,  nnd  Trcfttmtnt 
14  Fi«iiit>ll^  )t<  duollon.    In  en*  n««t 

AtlfTmll.  l»*(rtBd  UHhinf  irblch  Ilr.  WlltUlir*  k« 
far  Ibi  ptvlualon  It  111  h>  rauad  la  bU  <li«n|iHniBl 
■  bipl«r*.  au4  in  ll»  hlUJr;  .>f  lOiliiXad  »■«  •! 


i*Dtl4^.  hj  4kiii  Iff  fart.  *Tvr  144,1  v4at  J*.  Ljii/»t.i 


ON  DISEASES  OF  THE  SKIN.     Willi  ItloMnitioH  oa  wood. 

ADi«<'>''nn.  fr>)ai  tli«  liitb  aoil  aiiUigtil  Ei>|tifb  *<lilio&.     la  oM  lugaacuv*  i 
nitr  HOO  Iiagai,  S!>  OH 

A  SERIES  OF  I'LATKS  ILLUSTRATING  "  WILSON  ON  DISEASES' 

OP  THB  fiKIM  :"  caniltUnjc  •>(  iflaat*  baaiiiirullj  ■larnitd  plaUa.  of  wbirb  ibirtM 
ara  viqulllleir  coloifil,  prffrntinjc  tbo  Normal  Anaiomy  and  Palhalnjcy  of  (he  !>kiii.  ant 
cmbrwilnit  *««iiriiii>  [•pt*Hiil»iuni<  uf  abani  one  bundrtd  TarttiUr  of  diHan,  mod  af  i 
iham  ib«  >ri*  uf  niklut*.     IMca  in  tilrn  oluih.  fi  3(1. 
Altu.  Ibi  TmI  and  TIiiIh,  bound  Is  on*  handnmo  Tolumt      Clalb.  tlO  00. 


By  the  sftme  Author. 

A  SYSTEM  OK  ANATOMY,  General  ntii]  SjM^cinl.     Edited  by  W   H.  Oo>J 

VHiruT.  H.I)  .  Profawnr  (if  Ganora)  and  ?a(|[i>?itl  Anntoa;  in  lh>  Medical  Cotla^ 
Ohta.    llluilnuad  oilh  tbr*«  bundiad  and  otiiaii|.>pT«D  (OsrartDti  on  aioiJ      la  ob« 
Urgoand  handtom*  a«UrD  voluniB  of  M*r  AUI)  iargr  p^n:  vloth.  i*  UO.  laatbw.  $| 

By  the  lame  Author. 
THE  STUDENT'S  BOOK  OF  CUTANEOUS  MEDICINE. iid  Di» 

ar  tns  Ckik.     In  one  vujr  huDdaune  royal  IJmo.  Toloma.     $i  M, 


^bhler  and  Fittig. 

OUTLINES  OP  ORGANIC  CHEMISTRY.     TrnnsIaUKl  with  Addltioui 

ftomlbf  K'ghUi  <>rriD>n  BiJItlon.     Bjr  Itii  Rbmiex,  M  D,.Ph  D,.  Prolnmf  of  CbaulMryl 
aod  Phyiio*  in  Wtlllnmr  College.  Mai*.     In  ona  baadioixiv  toJoom,  r^jftj  Ituiu.,  »r  J    ~ 
|iagM  ^  elulh,  t9  lil'i 

^inslow  (Forbes).  M.D.,  D.C.L.,  etc. 

ON  OUSCURE  DISIiASESOF  THE  BRAIN   AND  DISORDERS  OP] 

THK  MIND,*  UiMr  inci|>iTiii  Hfmvluiat.  Pattologjf,  DlaGD"*".  TfeMmrnl,  ami  ffrfby. 
lixli.  Scound  Awatiann,  froni  Ibe  Ihird  miil  nvixd  ICnglifh  oditioD.  In  u&«  bandavr* 
o«l«ro  tolnma  of  naariy  SOU  pufaa :  elolb,  t*  U- 


VAUBB  OX  THS  DlgE\tl£«  nr  THK  IIKAST 
AStfOJUiTVUMHUI.  Tbiid  AinTKoBxIllloa. 
IB  I  wtt.  Ma,,  tM  pa«*i .  flulb,    fl  uu. 

WBaT  to  OBSBKVa   AT  TMK   UUHUDS   AnO 


AiTH  Duth  u  Uiuirju-CaaM;    PnWIabadi 
tba  aatborU}'  pi  iba  trifldan  ftaatatj  ftf  : 
'>|p*<f  •■1I4.D     Frou  Lbr  nanail  lAadaA  ' 
1  •aLroralllBh,<l<ilb.    #100. 


ZeissllH.),  H.D. 


ACOUl'LKTKTKKATISB  ON  VENEREAL  DISKASES.     TransfeT 

froui  ibr  .'^und  Kalarfnl  Upirnaa   Kdlilon.  bj  Paiitdlc  B.  eirnaii,  U.D.     la  an*| 
ocia«>  tuluuiat  olib  illuiimiana.     {Prrj^riitg  } 


UUUPi  .■-     ■■■■ 
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.    .„<,c^:d  JT<m  the 

■  .1.111/  pmwn  Of* 

,^.    iVluitttOW. 


